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ABSTRACT

Background: Heavy menstrual bleeding (HMB) is a common gynecological problem. Many women do not like
the continuous use of hormones; neither do they prefer a rigorous treatment such as hysterectomy.
Endometrial resection and ablation are intermediate treatments for heavy menstrual bleeding. Endometrial
ablation with hysteroscopy resection requires a skilled surgeon. Surgery time is less in thermal balloon ablation
(TBA), as a more recent technique of endometrial ablation and it also is simpler than old surgery techniques.
The aim of this study was to compare two methods of treatment for endometrial ablation (hysteroscopy and
TBA) for patients with menorrhagia.

Methods: This quasi experimental study was conducted during 2011-2013 on women with a history of
menorrhagia referred to Babol Ayatollah Rouhani and Tehran Emam Hossein Hospitals (group A) and Shiraz
Shahid Faghihi Hospital (group B),who were unresponsive to hormone therapy or were not candidates for
hysterectomy. All women underwent endometrial ablation using TBA (group A) or hysteroscopy resection
(group B). Relevant clinical data and complications were abstracted from medical records and the two
procedures were then compared.
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Results: The mean age of patients in groups A and B was 43.38+£5.91 and 38.5+4.21 years, respectively.
Surgery complications were not seen in any of the patients in either group. Amenorrhea was more in the TBA
group compared with hysteroscopyy resection and this difference was statistically significant (P=0.006), but
hypomenorrhea was less in the TBA group than the hysteroscopy resection (P=0.021).

Success rate of treatment results after 12 months of endometrial ablation in TBA and hysteroscopy resection
groups was 46(88.5%) and 52(92.9%), respectively, which was not statistically significant (P=0.51). In this
study, the satisfaction of surgery with abnormal uterine bleeding 12 months after surgery in hysteroscopy
resection and TBA groups, was not statistically significant (P=0.27).

Conclusion: The findings of this research indicate that outcomes with TBA and hysteroscopy resection were
equally good for women with menorrhagia. However, there was not a difference in the success rate and
satisfaction of surgery after one-year follow-up of treatment in the two groups.
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1. INTRODUCTION

Heavy menstrual bleeding (HMB) is a significant
health problem in women of reproductive and
premenopausal age [1,2] that leads to anemia, fatigue
and reduced quality of life [1,3]. Until the 1980s,
before which medical treatments failed to provide
adequate relief, hysterectomy was the only available
treatment for HMB [4].

As alternatives to hysterectomy, laser ablation,
transcervical resection, and roller ball ablation were
performed under direct hysteroscopy vision for the
treatment of HMB [5]. But these methods requiredthe
skill to perform them [4]. So, the first “global”
endometrial ablation, the Thermachoice™ (Ethicon
Women's Health and Urology, Somerville, NI)
balloon was introduced in the US [4]. Thermal
balloon ablation (TBA) is a less invasive procedure
surgery for control of bleeding in women with HMB
[6]. Thermal balloon ablation includes four kinds of
devices: ThermaChoice®™; Menotreat ™; Cavaterm T™;
and Thermablate ™ [7]. Many women with HMB
suffer from significant co-morbidities that prevent
them from undergoing invasive surgical procedures

[8].

However, although many studies about the
effectiveness and safety of this approach have been
published [3,8,9-12], unfortunately this procedure is
rarely performed in Iran. In a previous study we have
recognized the effectiveness and safety of this method

[7].

To our knowledge, there is no study that compares
TBA (Cavaterm™) with other ablation techniques in
Iran. We performed this study comparing the TBA
(Cavaterm™) and hysteroscopy resection (waveform
unipolar current) in women who suffer from HMB.

2. METHODS AND MATERIALS

This quasi experimental study was done from 2011 to
2013on women with history of heavy menstrual
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bleeding unresponsive to medical treatment or who
were not candidates for hysterectomy but who were
referred to Babol Ayatollah Rouhani, Shiraz Shahid
Faghihi and Tehran Emam Hossein Hospitals. This
study was approved by the ethics committee of the
Medical Sciences University of Babol. Sample of size
by article of Alaily using the formula N o=5%,
=20%, P1=90%, P2=60%, P=75%, q=25%, of 35
patients in the group Cavaterm and 25 in the group
hysteroscopy, was considered.

Preoperative and postoperative PBAC Scoring System
was used to record size of clots/ flooding row under
the relevant day [13]. Score of 100 or greater
indicated that the women had a heavy menstrual
period or menorrhagia. An endometrial biopsy was
used for all women in order to rule out endometrial
cancer in three centers, We assessed all women by
vaginal ultrasound in order to assess endometrial
pathology and uterine congenital anomaly.

Inclusion criteria included: 1- Lack of response to
drug treatment. 2-Unwillingness to fertility and
childbearing. 3-Normal cervical cytology. 4- Lack of
malignancy in endometrial histology. 5- Absence of
urinary tract infection myoma.

Exclusion criteria included: 1- Submucosal myoma
larger than 2 cm or myomatose uterine larger than 3
cm. 2- Length of the uterine cavity larger than 10 cm
or smaller than 4 cm. 3- Evidence of endometrial
hyperplasia or atypia. 4- Existence or appearance of
abnormal cervix. 5- Adnexal mass without obvious
pathology. 6- Uterine abnormalities, which prevent
the opening of the balloon inside the uterus.

Women who were treated with TBA (Cavaterm™)
were admitted in Ayatollah Rouhani Hospital in
Babol and Emam Hossein Hospital in Tehran (group
A), and the others who were treated with
hysteroscopy resection were admitted in Shahid
Faghihi Hospital in Shiraz (group B), because there
was a device for the hysteroscopy resection
procedure.



For all patients, the procedure was designed at day
three to five of the menstrual cycle. Some of the
women underwent TBA with disposable balloon
(FDA approval obtained in 1997). The others were
treated with hysteroscopy resection (waveform
unipolar current). The procedures were carried out
based on anesthesiologist’s preference of patients who
underwent the proper kind of anesthesia. After
preparation of the Cavaterm™ (Pnn Medical SA,
Morges, Switzerland), according to the
manufacturer’s instructions, the balloon was inflated
with glucose 5% until a pressure of 230+10 mm/Hg
was reached and this pressure was maintained
throughout the entire procedure. Then, the fluid was
heated up to a temperature of 75°C and maintained for
10 min. Patients were discharged one day after the
procedure.

Women with heavy menstrual bleeding who were
admitted in Shahid Faghihi Hospital Shiraz underwent
hysteroscopy resection (waveform unipolar current).

Vaginal pain was postoperatively assessed by visual
analogue scale (VAS). The VAS is a straight line
based on a scale of 0—10, where 0 stands for no pain
and 10 for maximum pain. Women were discharged
the same day. Postoperative PBAC Scoring System
was used to record size of clots/flooding row under
the relevant day. Score of 100and above indicated that
the women had HMB, and a score of zero defined
“amenorrhea” [13]. The primary outcome was
amenorrhea at 12 months post treatment. Secondary
outcomes were pain, reduction in bleeding, patient
satisfaction, quality of life and reinterventions.

Medical records were reviewed for intra-operative and
postoperative complications after hysteroscopy or
TBA (Cavaterm™) operation, such as fluid overload,
hematometria, infection, perforation of the uterus
during the opening or entering into uterine cavity,
laceration of cervix thermal damage to the intestine
bleeding, and adnexal necrosis. In addition, women
completed health status questionnaires included
questions on the amenorrhea, reduction of menstrual
flow, and heavy bleeding postoperative in the
12" month after the end of treatment.
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The patient’s satisfaction was also assessed 12 months
after surgery. The answer options included:
Amenorrhea, normal menstruation, hypomenorrhea
considered as treatment success 12 months after
endometrial ablation (excellent, good, medium, and
poor). The collected data were entered into SPSS
program 18" version and were analyzed with t-test,
Chi-square, and Fisher exact tests. The data were
coded and P<0.05 was considered the significant
criteria.

3. RESULTS

All 52 patients underwent endometrial ablation by
TBA (Cavaterm™) (group A) and 56 patients were
treated with hysteroscopy resection (group B),
followed up for 12 months. The mean age of patients
in group A and group B were 43.3845.91 and
38.5+4.21 years, respectively (Table 1).

In this study, 42(80%) and 38(67.8%) of women who
were treated with TBA and hysteroscopy resection
had a drug history such as: oral contraceptives;
medroxyprogesterone; Danazol; Dekapeptid.

Ten patients (19.2%) who were treated with TBA and
18 patients (32.1%) who were treated with resection
hysteroscopy did not have a history of any type of
medical or surgical treatments.

treated with
balloon and
complications

None of the patients who were
endometrial ablation by thermal
hysteroscopy resection had any
intraoperative or postoperative.

After a follow-up 12 months postoperative, the
patients who were treated with thermal balloon
ablation (44.2%) had a higher amenorrhea rate than
the patients who were treated with hysteroscopy
resection (16.07%); this difference was statistically
significant (P=0.006). In hysteroscopy resection
hypomenorrhea was more than TBA method after 12
months  (P=0.021) (Table 2). A subsequent
hysterectomy for recurrent bleeding was not
performed in the patients.

Table 1. Characteristics of the women with heavy menstrual bleeding undergoing endometrial ablation

procedure
Variables Cavaterm (n=52) Hysteroscopy P-value
Mean £SD (n=56) Mean +SD
Age 43.38+5.91 38.5+4.21 <0.001
Parity 2.67+1.13 2.23+£3.24 0.356
Abortion 0.4+0.69 0.53+0.34 0.212
Base line PBAC 361.3£227.5 372.4+125.6 0.752
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Table 2. Comparison of menstrual bleeding type 12 months after Cavaterm and hysteroscopy resection

methods
Menstrual bleeding type Cavaterm (n=52) Hysteroscopy (n=56) P-value
Frequency (%) Frequency (%)
Amenorrhea 23 (2.44%) 9(16.07%) 0.001
Hypomenorrhea 13(25%) 26(46.42%) 0.021
Normal menstruation 10 (19.2%) 17(35.30%) 0.182
Hypermenorrhea 6(11.5%) 4(1.7%) 0.431
The success rate of treatment (amenorrhea, Cavaterm system, some studies reported amenorrhea

hypomenorrhea, normal menstruation) after one-year
follow-up in the two groups (thermal balloon ablation
and hysteroscopy resection), was 46(88.5%) and
52(92.9%), respectively, and treatment failure
(hypermenorrhea) was 6(11.5%) and 4(7.1%),
respectively, but was not statistically significant
(P=0.51).

In the current study, the satisfaction of surgery 12
months after surgery in patients with abnormal uterine
bleeding after TBA and hysteroscopy resection was
not statistically significant (P=0.27) (Table 3).

Table 3. Comparing patient satisfaction 12 months
after Cavaterm and hysteroscopy resection

methods
Endometrial ablation Frequency  P-value
method (%)
Cavaterm (n=52) 45 (86.5%)  0.278

Hysteroscopy resection
(n=56)

52 (92.9%)

Pathologic result reported proliferative endometrial in
43 patients (82.7%) of group A and 47 patients
(83.9%) of group B. In nine patients (17.3%) of group
A and nine patients (16%) of group B, the pathologic
result reported fibroids or polyps (Table 4).

4. DISCUSSION

The findings of this investigation support the previous
findings indicating that hysterectomy can be avoided
by ablation of the endometrium [14,15]. The success
rate of treatment in the present study after one-year
follow-up in two groups (thermal balloon ablation and
hysteroscopy  resection) (88.5% and 92.9%,
respectively) was comparable with other studies
that have used these methods for destroying
the endometrium [16-22]. Amenorrhea and
hypermenorrhea were more in TBA and hysteroscopy
resection groups, respectively, but there was not a
difference in the treatment success and satisfaction of
surgery within 12 months of surgery in patients with a
history of menorrhagia in hysteroscopy resection and
TBA groups. According to the followed research with
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rates between 22% and 68%, respectively [23,24].
The rate of amenorrhea at 12 months after surgery in
patients treated with TBA (44.2%) when compared
with other types of bleeding (hypomenorrhea, normal
menstruation and hypermenorrhea), was more than
patients treated with hysteroscopy resection (16.07%),
which was statistically significant. The rate of
amenorrhea at 12 months in patients treated with TBA
in our study was more than rates that were reported by
Friberg et al. (31%) [25].

The study by Hawe et al. compared Nd:YAGLaser
and Cavaterm methods for treating dysfunctional
uterine bleeding after 12 months; In Cavaterm and
Laser groups, the occurrence of amenorrhea
was reported to be 29% and 39%, respectively
(P=0.286) [26]; While the rate of amenorrhea in
Cavaterm methods was reported as being less than in
our study.

However, if we consider amenorrhea, hypomenorrhea,
and normal menstruation as treatment success and
hypermenorrhea as failure, comparison of resection
and Cavaterm methods will not be significant in our
study (P =0/51). In Hawe et al.’s study, the difference
in the occurrence of amenorrhea or hypomenorrhea is
not statistically significant [26].

Also in Vihko et al.’s study, Cavaterm and Menotreat
had similar effectiveness [27]. Similar to those
studies, in the study by El-Toukhy et al., the incidence
of amenorrhea-hypomenorrhea was 74%-83% after
24 months treatment with Cavaterm [16].

Unlike in our study, in the study by Abbott et al.
amenorrhea incidence in nova sure method was higher
than Cavaterm; Thismaybe because of the differences
in sample sizes. But asinour study, the favorable
results about hemorrhage amount after surgery were
similar in both groups [28]. In another study, Abbott
et al. [29] used four methods, such as ELITT Laser,
ELA Laser, Cavaterm, andnova sure. Although
amenorrhea and hypomenorrhea composition was not
significantly different in the four groups, there was a
significant difference in the incidence of amenorrhea
(P =0.02).
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Table 4. Comparing of patient satisfaction after Cavaterm and hysteroscopy resection methods according
to their pathological results

Pathological results Satisfied Didn't satisfy P-value
frequency frequency (%)

Proliferative Cavaterm 37 (86%) 6 (14%) 0.14

endometrium Hysteroscopic 45 (95.7%) 2 (4.3%)
resection

Fibroids or polyps Cavaterm 8(88.9%) 1(11.1%) 1.000
Hysteroscopic 7(77.8%) 2(22.2%)
resection

Brun et al. [22] compared thermal balloon myoma, or follow-up duration time. However, the

hysteroscopy resection and, similar to our study,
amenorrhea rate 12 months after surgery was higher
in thermal balloon group.

In a double-blind clinical trial study, amenorrhea rate
in nova sure and thermal balloon was 48% and
32%, respectively [30]. Also, in a meta-analysis,
amenorrhea rate in thermal balloon was higher than
bipolar radiofrequency, microwave and free fluid
ablation methods [5]. In a 10-years-old clinical trial,
amenorrhea rate in thermal balloon was higher than
bipolar radiofrequency method [31].

In a 2013 study, first generation of ablation method
was done with hysteroscopy golden standard
techniques Laser trans-cervical resection and roller
bar, and second generation of ablation methods was
done with blinded technique. There was no difference
in bleeding after surgery between first generation
method and second generation method. Also, there is
not sufficient evidence to suggest the superiority of
one particular technique with regard to ablation and
resection [21].

The results of a review of seven clinical trials on
females with abnormal uterine bleeding treated with
(abdominal, vaginal and laparoscopic) hysterectomy
and endometrial ablation (resection, resection or laser,
resection or roller bar, thermal balloon or Electro
Daysksion), showed that hysterectomy is the most
effective treatment for women with abnormal uterine
bleeding, but it has more complications, insufficient
data exist to compare the outcome of amenorrhea
because of using different questionnaires in different
studies, and the power of evidence to show that the
hysterectomy is a better method than endometrial
ablation in bleeding control is moderate [32].

In some of these studies, as in our study, amenorrhea
rate one year after treatment in thermal balloon group
was higher than other endometrial ablating methods,
and in some studies the result was reverse, which may
be due to the study method, sample size, surgical
techniques, patient age, sub mucosal and intramural
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overall success rate of endometrial ablation

techniques was not significantly different.

In addition, in our study patient satisfaction rates of
Cavaterm (86.5%) and hysteroscopy resection(92.9%)
12 months after surgery were not statistically
significant (P =0/27). In Brun JL et al.’s study, the
satisfaction of patients treated with hysteroscopic
resection and thermal balloon was 79% and 89%,
respectively [22].

Also, in a meta-analysis in bipolar, microwave,
radiofrequency, free fluid ablation and thermal
balloon were evaluated, and 12 months after surgery
there was no difference in the satisfactions of patients

[5].

Also similar to the results of previous studies
[16,22,33-36] assesing the adverse effects, these
procedures had no major complication such as uterine
perforation, heavy blood loss or thermal injures, and
no morbidity was reported.

In the study by Gurtcheff SE et al. [37] complications
such as thermal injury to the intestine, bleeding,
uterus perforation and adnexal necrosis have been
reported, although these side effects were reported in
patients with a history of previous cesarean section.

But in another study performed in 2010, 116
premenopausal women with menorrhagia were treated
with Cavaterm method and 26 cases had history of
previous cesarean section. The results of this study
showed women with a history of cesarean section did
not have a bad outcome and this method of treatment
can be used in these patients [38]. In our study, the
patients with a history of cesarean section did not
have any adverse outcome.

5. CONCLUSIONS

In the current study, there was not a difference in the
treatment success and satisfaction 12 months after
surgery in patients with a history of menorrhagia in



the two groups, but amenorrhea was more in thermal
balloon ablation. Endometrial ablation among our
patients showed a similar outcome to previous
reported studies. It seems that these methods represent
an excellent alternative to hysterectomy with high rate
of success, very low rate of complications, and high
patient satisfaction.
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