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Summary

This prospective observational study evaluates the efficacy and
safety of thermal Balloon endometrial ablation using the Cava-
term™ system for the treatment of dysfunctional uterine bleeding.
Seventy-seven women with a mean age of 43 years who met the
inclusion and exclusion criteria were’ treated under general
anaesthesia. A 9-mm diameter catheter with a silicone balloon at
its tip was inserted transcervically into the uterus and was inflated
with sterile 1.5% glycine and connected to a control unit that
maintained the temperature of the circulating heated fluid at 75°C,
monitored the pressure and terminated the treatment after 15
minutes. There were no intra-operative complications and patients
tolerated the treatment well. Satisfaction rates were 90% at both 12
and 24 months. At 24 months 10% of patients had heavy periods,
5% normal periods, 39% light periods and 46% amenorrhoea.
Cavaterm balloon ablation seems a safe and effective option for
women with menorrhagia. The procedure does not require
additional training and expertise in operative hysteroscopy and
compares favourably with established techniques.

Introduction

Heavy menstrual bleeding or menorrhagia is a significant
cause of ill health in women. It has been clinically defined as
greater than or equal to 80ml blood loss per menstrual
cycle (Cole er al., 1971; Hallberg et al., 1966).

A large proportion of women presenting for treatment of
excessive menstruation have monthly blood loss within the
normal range, but still request help. It is known that women
complaining of heavy menstrual loss suffer a significant
reduction in quality of life (Coulter et al., 1994; Garratt
et al., 1994).

The woman’s perception of her own menstrual loss is the
key determinant in her referral and subsequent treatment.
One in 12 women in the United Kingdom aged 30-49 years
consults their general practitioner (GP) each year with
heavy menstrual bleeding (Vessey er al., 1992) and the
condition affects about 22% of otherwise healthy preme-
nopausal women aged more than 35 years (Gath et al.,
1987).

Surgical treatment of heavy menstrual bleeding often
follows failed or ineffective medical therapy although it is
also used as a first-line therapy. Hysterectomy has been
regarded as the definitive surgical treatment for intractable
heavy menstrual bleeding but in spite of a 100% success
rate (complete cessation of menstruation) and high levels of
satisfaction, it is a major surgical procedure with significant
physical and emotional complications and a social and

economic cost. Many women prefer a less invasive surgical
treatment even when they are made aware that the success
of the treatment is not always assured (Nagele et al., 1998).

Several minimally invasive surgical techniques have been

- developed as alternatives to hysterectomy for the treatment

of heavy menstrual bleeding. Goldrath introduced laser
ablation of the endometrium in the 1981 (Goldrath et al.,
1981), and De Cherney and Polan used electrosurgical
resection of the endometrium in 1983 (De Cherney and
Polan, 1983). These techniques have become increasingly -
popular over the late 1980s and 1990s because of their
apparent successful treatment of heavy menstrual bleeding
without the need for hysterectomy.

Recently, a number of ‘blind’ endometrial ablative
procedures utilising various energy sources have been
developed that do not require skillful hysteroscopic surgery.
These include the uterine thermal balloon such as
Thermachoice™, Easy™ (Amso et al., 1998; Meyer et al.,
1998) and the Cavaterm™ balloon system (Friberg et al.,
1996), cryoablation (Pittrof et al., 1994), microwave
ablation (Sharp et al., 1995) and photodynamic therapy
(Gannon, 1994).

The advantages of such techniques over traditional
hysterectomy include shorter hospital stay, more rapid
recovery allowing return to normal daily activity and
reduced perioperative morbidity, with associated health
and economic benefits.

Patients and methods

Patients
Patients with a mean age of 43 and suffering from heavy
menstrual bleeding who would otherwise have required
hysterectomy (and who had failed medical treatment) were
included in this prospective observational study. They were
treated with Cavaterm system in the Department of
Obstetrics and Gynaecology at the Conquest Hospital in
East Sussex in the period from 1997 to 2001.
Menorrhagia was evaluated using pictorial chart assess-
ment of menstrual loss (Higham ez al., 1990). Dysmenor-
rhea and premenstrual symptoms were also assessed during
history-taking; however, the patient’s perception of her
own menstrual loss and her request for help was a key
determinant in her subsequent treatment. All had failed
medical therapy or were unwilling or unable to carry on
with it.
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All patients were suitable for either hysterectomy or
endometrial ablation and were given the option of
endometrial ablation using the Cavaterm™ thermal
balloon as an alternative to hysterectomy. During counsel-
ling, patients were informed that the aim of the procedure is
either of stopping their periods, ‘amenorrhoea’, or reducing
the amount of blood loss either back to normal or light
periods as it has been shown that an expectation of
amenorrhoea leads to higher re-operation rates despite
lighter periods being achieved (Cooper e? al., 1997).

Inclusion criteria included a normal uterine cavity on
hysteroscopic examination and normal endometrial histol-
ogy and cervical cytology. These patients had no desire to
maintain fertility and were counselled regarding the need to
use a reliable form of contraception. Exclusion criteria
included undiagnosed uterine bleeding, gross uterine
abnormality, pregnancy or the desire to become pregnant,
uterine cavity length greater than 12cm-or less than 4cm.
Suspicion of uterine wall weakness was considered as
a constraindication, therefore patients with previous
caesarean section were excluded, although there are no
firm data to either support or refute this. .

There was no preoperative endometrial preparation.
Instead we used intraoperative curettage to thin the
endometrium and obtain a final sample for histological
diagnosis.

Methods
All procedures in our series were carried out under general
anaesthesia. The cervix was dilated to 9mm with Hegar’s
dilators. The total length of the uterine cavity was measured
with a uterine sound and then reduced by the length of the
cervical canal, which had been evaluated using the Hegar
dilators. A curettage was performed before insertion of the
catheter to reduce endometrial thickness and to obtain a last
specimen confirming histopathological assessment. The
internal uterine cavity length (total length minus cervical
canal length) was used to adjust the balloon length of the
catheter. After purging the air from the catheter system,
the catheter end was inserted until the fundus was reached.
The balloon was then inflated with glycine 1.5% (15 mg/ml)
until a pressure of around 200 (+20)mmHg was achieved.
This pressure must be maintained during the entire
procedure. The circulation and then heating were started.
Once a temperature of 65°C was achieved the countdown
started. The temperature usually stabilised at 75°C with a
high of 81°C. The treatment lasted 15 minutes.

Once the set time has elapsed heating automatically

Figure 1. Cavaterm™ machine and balloon.

stops, circulation stops and the volume of glycine retrieved
and the catheter removed.

Technical aspects

The Cavaterm system (Figure 1) was designed to overcome
the potential risks and complications of hysteroscopic
ablative techniques. The highly flexible, strong, inflatable
silicone balloon diminishes risks of rupture and conforms
to the uterine cavity. The hypoallergenic property of
silicone is an added advantage. The balloon length is
adjustable to fit the cavity, thus adapting to individual
uterine cavity sizes, in order to ensure the ideal balloon/
cavity surface contact and to protect the cervical canal and
vagina from heat damage. Also, the catheter is insulated
below the balloon in order to protect the cervical canal
and the vagina. The Soft Heat™ elements consist of thin
lamellae of a special superconductive ceramic material with
inherent self-regulating properties. The working tempera-
ture set at time of manufacturing (80°C) always maintains
the liquid at around 75°C. This is obtained by using
a large surface area element and an efficient circulation of
the fluid. This unique self-regulating feature eliminates
the need for external regulating techniques and for high
temperature protection and allows for a relatively low
working temperature due to the large surface eliminating
the risk of overheating and pressure build-up. A device in
the central unit generates pulses through the liquid in the
catheter that promotes vigorous circulation in the balloon
to ensure a uniform heat treatment. The system is equipped
with an electronic security system and a mechanical
pressure valve. The electronic security system will indicate
high pressure in the system and the mechanical valve will
open to release liquid to maintain a safe working pressure,
The system is battery-operated and equipped with a back-
up battery. This eliminates the risks related to mains
connected equipment. The battery keeps the parameters on
screen.

Follow-up

Outcome measures included operative details, pictorial
menstrual charts and assessment of satisfaction and
premenstrual symptoms.

At follow-up at 3, 6, 12 and 24 months postoperatively
menstrual charts were examined, or alternatively the
patients were asked about their bleeding pattern including
whether or not there was bleeding, the number of days
of bleeding, the interval between menses, the date of last
menstruation and the subjective assessment of each day’s
maximal bleeding as the majority of patients did not
continue using the charts.

A recognised quality of life questionnaire was not
utilised. The patients’ subjective assessment of satisfac-
tion with the operation was assessed as excellent, good,
moderate or no improvement.

Results

A total of 77 patients completed a 12-month follow-up; of
these 62 completed 24 months of follow-up.

" There were no immediate intra-operative complications.
The treatment was performed as a day-case procedure in
65 patients and 12 returned home on the following day.
These 12 patients stayed overnight for different reasons:
postoperative pain, their home was far away, intercurrent
disease, or it was late in the evening before they felt well.



Analgesia

The first few patients in the series experienced moderate to
severe postoperative pain which required narcotic analge-
sics (pethidine 50-100 mg/morphine 5-10 mg) intramuscu-
larly followed by Diclofenac sodium 50 mg t.d.s orally or
in a combination with codeine phosphate 30mg and
paracetamol 500mg (Tylex™) orally for 3 days. The rest
of the patients were routinely given pethidine/morphine IV
during the procedure and diclofenac 75mg was adminis-
tered rectally at the end of the procedure if there was no
contraindication. The patients were prescribed postopera-
tive oral analgesia routinely for 3 days as above. This
regimen of pain control was adequate.

Postoperative morbidity was minimal. One patient

presented as an emergency 9 months after the procedure
because of a sudden onset of acute lower abdominal pain.
Transvaginal ultrasound revealed haematometra, which
was treated by cervical dilatation and drainage under
general anesthesia. After drainage she was amenorrhoeic.
Three other hysterectomies were performed abdominally
for persistent heavy menstrual bleeding which was con-
sidered as treatment failure. Histopathological examination
was normal and there was no evidence of thermal
destruction of endometrium.

Four other patients were treated subsequently by the
insertion of levonorgestrel-releasing intrauterine system
(Mirena™) with improvement.

Table I shows that 27 of 77 (35%) patients were
amenorrhoeic after 1 year, and 28 ‘of 61 (46%) patients
were amenorrhoeic in their second year of follow-up.
Treatment was considered successful if there was subjective
perception of reduction of menstrual blood loss whether to a
normal pattern or light periods or when there was
amenorrhoea. Assessment of dysmenorrhoea and pre-
menstrual symptoms revealed a 72% reduction of both,
which is a recognised and consistent finding following
endometrial destructive procedures.

Discussion

Thermal balloon endometrial ablation usingthe Cavaterm™
system is safe and effective in treating menorrhagia. Our
results compare favourably to the results from hystero-
" scopic ‘first-generation’ methods for endometrial ablation
including endometrial resection, rollerball and Nd-YAG
laser ablation, with the advantages of a significantly shorter
learning period compared to first generation techniques
which take longer to be mastered safely (Magos ez al., 1991;
Garry et al., 1995; Goldrath, 1995; Valle, 1995; Friberg
et al., 1996, O’Connor and Magos, 1996).

Other potentially serious complications such as fluid
extravasation and its sequelae and haemorrhage are
additional risks of the hysteroscopic procedures which
were not reported with the Cavaterm™ (Magos et al.,
1991; Garry et al, 1995; Goldrath, 1995; Valle, 1995;
O’Connor and Magos, 1996).

M

Table I. Cavaterm balloon ablation 1997 to 2001

12 Months 2 Years
(77 patients) (61 patients)
Heavy 8 (10%) 6 (10%)
Normal 7 (9%) 3 (5%)
Light 35 (46%) 24 (39%)
Amenorrhoea 27 (35%) 28 (46%)
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Table Il. Patient satisfaction

Follow-up Satisfied Not satisfied
12 Months 69 (90%) 8 (10%)
24 Months 55 (90%) 6 (10%)

Compared to other thermal balloon systems such as
Thermachoice™ and Easy™, although results are similar
(Amso et al., 1998; Meyer et al., 1998; Friberg and Ahlgren,
2000), the Cavaterm™ differs in three important respects.
First, the balloon is made of silicone rather than latex,
which renders it highly flexible and more robust. It will
therefore withstand higher pressures within the balloon
diminishing the risk of rupture. Silicone is hypo-allergenic.
Secondly, the fluid within the balloon is caused to circulate
vigorously which ensures an even temperature distribution.
Thirdly, the balloon length is adjustable to fit the cavity,
thus adapting to individual uterine cavity sizes, in order
to ensure the ideal balloon/cavity surface contact and
protecting the cervical canal and vagina from heat damage.
A relative disadvantage is the 9-mm diameter of the
catheter, which necessitates cervical dilatation.

The Cavaterm can also be used under local anaesthesia
(Friberg and Ahlgren, 2000), although this was not
preferred by our patients. '

The procedures were performed irrespective of the men-
strual cycle with no pharmacological pretreatment to the
endometrium. A thorough endometrial curettage was
performed immediately before the procedure.

The procedure has been found particularly useful in
obese patients and in high-risk surgical candidates,
which is an additional advantage (Aletebi er al., 1999).
An additional benefit is the reduction of dysmenorrhoea
and premenstrual symptoms (by 72% in our study), which
is a finding consistent with other endometrial destructive
techniques (Dwyer et al., 1993; Abramovich ez al., 1994;
Cooper et al., 1997).

This study adds to other data regarding the efficacy of
second generation devices and provides a simple and
effective alternative to earlier techniques of endometrial
ablation. This procedure can be learned quickly even by
juniors in training and has a low complication rate. Longer-
term results are still awaited and further research using
randomised controlled trials is recommended.

Conclusion
Thermal balloon endometrial ablation using the Cavaterm™ ™

system seems a safe and effective option in the treatment of

women with idiopathic menorrhagia with high patient
satisfaction (Table II). The procedure is simple and does
not require additional training or expertise in operative
hysteroscopy and compares favourably with other ablative
techniques with minimal morbidity and complications. Our
study showed favourable results without using endometrial
preparation.
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