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Endometrial ablation devices:
How to make them truly safe
Nonhysteroscopic, minimally invasive ablation

devices are not entirely benign. Recognizing that
fact is the first step toward a solution.

CASE Leaking fluid causes
intraoperative burns

G.S. is a 45-year-old mother of three
who is admitted for surgery for persistent
menorrhagia. She has experienced at least
two menstrual periods every month for
several months, each of them associated
with heavy bleeding. She has a history of
hypothyroidism and hypertension, but no
serious disease or surgery, and considers
herself to be in good physical and mental
health.

G.S. undergoes endometrial hydro-
thermablation (HTA) under general inhala-
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tion anesthesia. After the HTA mechanism
is primed, the heating cycle is started, with
a good seal and no fluid leaking from the
cervix.

Approximately 8 minutes into the pro-
cedure, a 5-mL fluid deficit is noted, and
a small amount of hot fluid is observed to
be leaking from the cervical os. Examina-
tion reveals a thermal injury to the cervix
and anterior vaginal wall. The wound is
irrigated with cool, sterile saline, and silver
sulfadiazine cream is applied. The patient
is discharged.

Could this injury have been avoided?

Is further treatment warranted?
CONTINUED
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Complications associated with
4 endometrial ablation devices

COMPLICATION THERFI\'/IY:BFI‘.C:«TOR* THERMACHOICE NOVASURE MICROSULIS
Uterine perforation 2 3 26 19
Intestinal injury 1t 1t _ 13t
Retrograde leakage burn 19 6 - -
Infection/sepsis — 1t 2 1
Fistula/sinus — 1t 1 —
Transmural uterine burn = 1 = =
Cervical stenosis — 8 1 -
Cardiac arrest 1 - 9 _
Death = 1 = =
Other major — S 1 41
| Total 22 22 32 20

* Includes author’s data; 6 retrograde leaks
T Collateral injury

minimally invasive operation does
Anot necessarily translate to mini-
mal risk of serious complications.
Although few studies of nonhystero-
scopic endometrial ablation techniques
report any complications,"? Baggish and
Savells® found a number of injuries when
they searched hospital records and the
Food and Drug Administration (FDA)
database (TABLE). They identified seri-
ous complications associated with the
following devices:
¢ HydroThermablator (Boston Scientif-
ic), which utilizes a modified operating
hysteroscope to deliver 10 to 12 mL of
preheated saline into the uterus under
low pressure.* Complications: 16 ad-
verse events were reported to the FDA,
13 of which involved the retrograde
leakage of hot water, causing burns to
the cervix, vagina, and vulva. Six addi-
tional injuries not reported to the FDA
were identified at a single institution.
® Novasure (Cytyc), which employs
bipolar electrodes that cover a porous
bag.>* Complications: 32 injuries, 26 of
them uterine perforations.
® Thermachoice (Gynecare), a fluid-
distended balloon ablator.” Complica-
tions: 22 injuries included retrograde
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leakage of hot water after balloon fail-
ure and transmural thermal injury, with
spread to, and injury of, proximal struc-
tures. One death was reported.

® Microsulis (MEA), which uses mi-
crowave energy to ablate the endome-
trium.?'° Complications: 19 injuries,
including 13 thermal injuries to the
intestines.

Baggish and Savells® initiated this
study after discovering six adverse
events within their own hospital system
utilizing a single device (HTA). Because
these injuries were not reported to the
FDA, the overall number of complica-
tions is likely higher than the figures
given here.

This article describes the proper use
of nonhysteroscopic endometrial abla-
tion devices, the best ways to avert seri-
ous injury, and optimal treatment when
complication occurs.

CASE ...continued
Patient opts for hysterectomy

In the case just described, G.S. was exam-
ined 1 week after surgery and found to have
an exophytic burn over the entire right half

of the cervix, extending into the vagina. She
CONTINUED
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Although few studies
of nonhysteroscopic
endometrial ablation
techniques report
any complications,
Baggish and Savells
found a number of
injuries when they
searched hospital
records and the

FDA database
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Nonhysteroscopic
endometrial ablation
devices were devel-
oped to minimize the
skill required and
eliminate the need
for distension
medium without
sacrificing efficacy
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How technology has transformed treatment
of abnormal uterine bleeding

T he modern era of practical endometrial
ablation began in 1981, when Goldrath
and colleagues’ reported Nd-YAG
laser photovaporization of the endometrium
via hysteroscopy for treatment of excessive
uterine bleeding. Two years later, DeCherney
and Polan® reported hysteroscopic control of
abnormal uterine bleeding using the urologic
resectoscope.

Over succeeding years, Baggish and
Baltoyannis?' and Baggish and Sze?® reported
extensive experience with hysteroscopic endo-
metrial ablation in both high- and average-risk
patients, including long-term follow-up of 568
cases over 11 years. Garry and colleagues®
reported a large series of 600 cases from the
United Kingdom. Not only did these laser tech-
niques prove to be effective, achieving amenor-
rhea rates ranging from 30% to 60%, but overall
control of abnormal bleeding exceeded 90%. In
the large series involving approximately 1,200
cases, no uterine perforations were reported.?'->
The major complication: Fluid overload second-
ary to vascular uptake of distension medium.

In Europe and the United Kingdom, most
hysteroscopic treatment of abnormal bleeding
involved endometrial resection using the cut-
ting loop of the resectoscope. In the United
States, ablation with the ball electrode of the re-
sectoscope largely replaced the Nd-YAG laser
because the resectoscopic trigger mechanism
required less skill and hand-eye coordination
than the hand-finger-controlled movement of
the 600- to 1,000-micron laser fiber.2+2¢

A search for more benign techniques
A 1997 UK survey analyzed 10,686 cases of
hysteroscopic endometrial destruction and
identified 474 complications.?” Resection alone
had a complication rate of 10.9% and an emer-
gency hysterectomy rate of 13 for every 1,000
patients. Laser ablation had a complication
rate of 5.5% and an emergency hysterectomy
rate of 2 for every 1,000 patients, and the cor-
responding figures for rollerball ablation were
a 4.5% complication rate and 3 emergency
hysterectomies for every 1,000 patients. Two
deaths occurred (in 10,000 cases) and were
associated with loop excision.
Published data indicated that:

e Successful outcomes after endometrial
ablation or resection were directly propor-
tional to the skill of the surgeon

e Complications, particularly serious com-
plications, were related to the experience
and skill of the surgeon

e |nfusion of uterine distension medium,
particularly hypo-osmolar solutions, was
associated with serious complications
when fluid deficits exceeded approxi-
mately 500 to 1,000 mL.

As a result, a number of investigators
sought to develop new surgical techniques to
control abnormal uterine bleeding that would
minimize the skill required by the surgeon
(requiring only insertion of a cannula into the
uterus and a “cookbook” ablation procedure),
eliminate the need for distension medium and
general anesthesia, and attain efficacy equiva-
lent to earlier techniques.

A quartet of options
Among the devices that resulted were:

e A microwave technique, described by
several investigators.®'° Its chief draw-
back: High-frequency electrical leakage
with the potential to cause thermal burns.

¢ Anintrauterine balloon device distended
with sterile water or saline is heated in situ
to 85° to 90° Celsius, thereby cooking the
endometrium.

e An electrode-bearing device that fea-
tures an array of monopolar electrodes
over the endometrium-facing aspect of
a balloon or bipolar electrodes over a
porous bag.

¢ Devices that circulate a small volume of
hot saline freely within the uterine cavity.
Hydrothermablation delivers 10 to 12 mL
of preheated saline into the uterus under
low pressure. A similar technique delivers
10 to 12 mL of cool water or saline into
the uterus through a sealed cannula, fol-
lowed by in situ heating and circulation of
the fluid at low pressure via a computer-
controlled device.

Safety studies were required by the FDA
and were performed on all these devices, and
the risk of complications appeared to be neg-
ligible."? As this article illustrates, that is not
the case.
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Four devices, four ways of achieving ablation

Since the advent of nonhysteroscopic, minimally invasive endometrial ablation
devices, four distinct techniques have gained widespread use

Hydrothermablation

Balloon ablation

The closed-loop system (HTA) ablates the lining of the endo-
metrium under hysteroscopic visualization by recirculating
heated saline within the uterus. The modified hysteroscope
allows the operator to view the ablation as it occurs within
the uterine cavity.

Balloon ablation (Thermachoice) features a double-dip bal-
loon construction that conforms to the contours of the uter-
ine cavity. The saline or water in the balloon is heated in situ.
This device requires an undistorted uterine cavity, relies on
the integrity of the balloon to prevent forward or retrograde
spillage of scalding water, and is time-controlled.

Radiofrequency technology

Microwave energy

The three-dimensional gold-plated bipolar mesh electrode
(NovaSure) is inserted into the uterine cavity and advanced
toward the fundus. Once it is properly positioned (above,
left), the system is activated to produce 180 W of bipolar
power. A moisture-transport vacuum system draws the en-
dometrium into contact with the mesh to enhance tissue va-
porization and evacuate debris.

Microwave energy is emitted from the tip of the device
(Microsulis), which is moved back and forth in a sweeping
manner, from the fundus to the lower uterine segment. The
device directly heats tissue to a depth of 3 mm, with con-
ductive heating of adjacent tissue for an additional 2 to 3
mm. The total 5- to 6-mm depth ensures coagulation and
destruction of the basal layer. Microwave energy does not
require direct contact with the tissue, as it will “fill the gap”
caused by cornual and fibroid distortions.

www.obgmanagement.com

September 2007 o

CONTINUED

OBG MANAGEMENT

FAST TRACK

Microwave energy
does not require
direct contact with
tissue, as it will “fill
the gap” caused by
cornual and fibroid
distortions
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The prinicipal indica-
tion for endometrial
ablation is abnormal
uterine bleeding
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A prescription for mainstreaming
endometrial ablation techniques
and tools

e Keep the success rate
above 90%

e Minimize complications by
proper technique and instrument
selection

e Press the market to develop
a range of device sizes that will
individualize the procedure

e Keep the price of a procedure
under $1,000

e Establish and adhere to careful
patient selection criteria

was readmitted for 3 days of intravenous
(IV) antibiotic treatment and wound care.
Computed tomography imaging showed
gas formation within the damaged cervix.

Six weeks after surgery, the patient was
still menstruating heavily, but her cervix and
vagina had healed. Six months later, she
underwent total abdominal hysterectomy
for continued menorrhagia.

When is endometrial
ablation an option?
Indications for endometrial ablation us-
ing a nonhysteroscopic, minimally in-
vasive technique are no different from
those for hysteroscopic ablation.!! Ab-
normal, or dysfunctional, uterine bleed-
ing is the principal reason for this op-
eration. Dysfunctional bleeding is heavy
or prolonged menses over 6 months or
longer that fail to respond to conserva-
tive measures and occur in the absence
of tumor, pregnancy, or inflammation
(ie, infection).

A woman who meets these criteria
should have a desire to retain her uterus
if she is to be a candidate for a nonhys-
teroscopic, minimally invasive technique.
She also should understand that ablation
can render pregnancy unlikely and even
pathologic. Her understanding of this
consequence should be documented in
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the chart! Last, she should be informed
that ablation will not necessarily render
her sterile, so contraception or steriliza-
tion will be required to avoid pregnancy.
This should also be clearly documented
in the medical record.

Endometrial ablation may also be an
alternative to hysterectomy for a men-
tally retarded woman who is unable to
manage menses. Abnormal uterine bleed-
ing in conjunction with bleeding diathe-
sis, significant obesity, or serious medical
disorders can also be treated by endome-
trial ablation.

Avoid endometrial ablation
in certain circumstances
These circumstances include the presence
of endometrial hyperplasia, endometrial
cancer, endocervical neoplasia, cervical
stenosis, an undiagnosed adnexal mass,
moderate to severe dysmenorrhea, ad-
enomyosis, or a uterine cavity larger than
10 cm. 11
Valle and Baggish!® reported eight
cases in which women developed endo-
metrial carcinoma following ablation,
and identified the following major risk
factors for postablation cancer:
® endometrial hyperplasia unrespon-
sive to progesterone or progestin
therapy
e complex endometrial hyperplasia
e atypical hyperplasia.
These conditions are contraindica-
tions to endometrial ablation.

Avoid a rush to ablation

The growing popularity of office-based,
minimally invasive, nonhysteroscopic
techniques, coupled with an increasing
desire for and acceptance of elective ces-
sation of menses, may stretch the indi-
cations listed above and cut short the
discovery of contraindications. Clearly,
thorough endometrial sampling and
precise histopathologic interpretation
are required before embarking on any
type of endometrial ablation, to mini-
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mize the risk of complications.

How to prevent injury
Reduce the risk of perforation
Uterine perforation occurs for a variety
of reasons:
* position of the uterus is unknown
e uterus has not been gently and care-
fully sounded
e cervix is insufficiently dilated to per-
mit passage of the probe
e device is too long (large) to be ac-
commodated in an individual pa-
tient’s uterus
e uterine cavity is distorted by patholo-
gy, such as adhesions, myomas, etc.
Attention to these details before sur-
gery can prevent perforation.

When uterine injury occurs,
the bowel is also at risk
The intestines can be injured following
perforation or transmural injury of the
uterus. Bowel injury has been reported
with hysteroscopic ablation and re-
section as well as with Nd-YAG laser
ablation.!¢-18

Do not activate hot water or electro-
surgical energy unless you are 100% cer-
tain that the device is within the uterine
cavity.

Ideally, manufacturers’ safety studies
should guarantee no risk of transtubal
spillage of hot liquid.

Hot fluid adds to risk of burns
Devices that permit retrograde leakage
of hot fluid, such as the HTA, should be
modified to ensure sealing at the level
of the external and internal cervical os.
The Enable device (Innerdyne), no longer
marketed in the United States, had such
a sealing mechanism, which minimized
retrograde leakage of hot water.

Balloon failure may be an unavoid-
able injury, but pretesting of the device
and careful attention to pressure read-
ings—particularly in a small uterus—may
mitigate the risk.

www.obgmanagement.com
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Be alert for electrical leakage

The microwave device operates at the
megahertz range of frequency. At this
high frequency, the risk of leakage is
much greater than with devices that op-
erate in the kilohertz range. Therefore,
it is important to pay close attention to
grounding sites, such as cardiovascular-
monitoring electrodes.

High-power monopolar devices,
prolonged application of energy to tis-
sue, and high generator frequency are
all associated with leakage and subse-
quent burns.

What to do when a

complication occurs

Early recognition and treatment are vital

to ensure the patient’s safety and reduce

the risk of medicolegal liability. I recom-

mend the following steps:
e Stop the procedure immediately if
perforation is suspected. If you sus-
pect that hot water has been dispersed
within the abdominal cavity, switch to
laparotomy and consult a general sur-
geon to inspect the entire intestine for
injury. If perforation occurs during the
use of electrosurgical energy, the same
action is warranted. If uterine perfo-
ration occurs in isolation (ie, there is
no thermal energy compounding the
problem), admit the patient for care-
ful observation, appropriate blood
chemistries and hematologic studies,
and radiologic examination.
°* When hot liquids are spilled, switch
to retrograde flow immediately and
generously flush the vulva, vagina,
and cervix with cold water. Cleanse
the entire area with a soapless deter-
gent, and apply clindamycin cream
to the vagina and silver sulfadiazine
cream to the vulva. Admit the patient
for application of cold compresses,
ice packs, and burn therapy, and ob-
tain baseline cultures and hematologic
studies and a plastic surgery consult. If
third-degree (full thickness) burns are
suspected, treat any suspected wound
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Do not activate hot
water or electrosur-
gical energy unless
you are 100% certain
the device is within
the uterine cavity
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infection aggressively after obtaining
cultures. Severe and inordinate pain
should be investigated as a possible
sign of necrotizing fasciitis. After dis-
charge, follow the patient’s progress
at weekly intervals.

¢ Talk to the patient and her family. It
is a good idea to explain the compli-
cation in very clear terms. I believe it
is reasonable to explain how the com-
plication occurred, without specula-
tion or theatrical explanations. Also
be sure to document this conversa-
tion, including date and time. It may
be useful to have a neutral witness
present during the conversation. By
and large, the patient and her fami-
ly are likely to appreciate an honest
account of how the complication oc-
curred. Hiding data or attempting to
cover up the injury may motivate the
patient to seek legal representation.

What the future holds

The long-term success of endometrial
ablation devices as a whole depends on
several conditions. Foremost, the entire
class of devices should demonstrate
efficacy on par with hysteroscopic ab-
lation. Currently, efficacy ranges from
80% to 95% (short-term follow-up).!!
The goal of minimally invasive pro-
cedures should be a sustainable 92%
rate of amenorrhea, hypomenorrhea,
or light, periodic menses. A long-term
failure rate of 25% is unacceptable.??2*
If the devices can, by their simplicity, be
adapted to more or less universal office
application and attain a 5-year success
rate of 90% or higher, they will become
the standard of care.

One size does not really fit all

Serious complications from endome-
trial ablation devices occur with regular
frequency and must be eliminated or
greatly reduced. Perforation is a signifi-
cant problem and may be related to the
“one-size-fits-all” design of the device.
Perhaps a range of sizes needs to be pro-
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duced and fitted to the individual uter-
ine cavity.

If such complications as perforation
and burns to the bowel, cervix, vagina,
and vulva can be eliminated or relegated
to rarity, then a happy future for these
procedures lies beyond the horizon.

Price ceiling should be set at $1,000
If an operation can consistently be
performed for less than $1,000 total
cost—the cost of in-hospital endome-
trial ablation—it will gain mass appeal.
In hospitals and so-called surgicenters,
ablations are expensive and, therefore,
less attractive to self- or third-party
payers. If fees are based on the volume
of cases, then a procedure may be price-
efficient.

Outcome depends on patient selection
Poorly screened patients who have un-
derlying hyperplasia may develop post-
ablation carcinoma. Women who have
dysmenorrhea before the procedure can
be predicted to suffer from it afterward.
Older women (ie, 40 years or older) will
have better long-term success than young-
er women. And women with a large uter-
us or myomas will have a higher failure
rate than women with smaller cavities (ie,
less than 10 cm in length).

What this means for the
individual surgeon

Although minimally invasive tech-
niques are relatively easy to perform
and simple to learn, each part of the
procedure requires careful application
and great attention to detail. Perfora-
tion of the uterus and leakage of scald-
ing hot liquid must be avoided. If these
complications occur, prompt diagnosis
and appropriate treatment are critical.
The removal of these procedures from
the operating room to the office as well
as competitive pricing of instrumenta-
tion will make nonhysteroscopic, mini-
mally invasive endometrial ablation

more cost-effective. m
CONTINUED
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Poorly screened
patients who have
underlying hyper-
plasia may develop
postablation
carcinoma
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