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Thermal balloon ablation versus transcervical
endometrial resection: evaluation of postoperative pelvic pain
in women treated for dysfunctional uterine bleeding
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Summary

Purpose of the study: To evaluate postoperative pain after mini-invasive surgical treatment for dysfunctional uterine bleeding (DUB)
with transcervical endometrial resection or thermal ablation balloon. Materials and Methods: A longitudinal observational study, ana-
lyzing 47 women affected by DUB who underwent endometrial ablation was conducted. The authors collected evaluation of pelvic
pain at one and four hours after intervention and the individual necessity of analgesics. After 30 days, all patients underwent a gyne-
cological visit to evaluate postoperative outcome. Results: Pelvic pain was higher one and four hours after procedure in thermal bal-
loon ablation group, and patients in the same group required more analgesic rescue dose. There were no complications such as uterine
perforation, heavy blood loss or thermal injuries with both the procedures. Conclusion: Thermal balloon ablation appears a more painful
procedure than endometrial resection, both in the immediate postsurgical time and 30 days after surgery. Ad hoc anaesthesiologic and
analgesic protocol should be adopted to ensure quick recovery and good acceptance of the procedure.
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Introduction

Dysfunctional uterine bleeding (DUB) refers to uncate-
gorized bleeding from the uterus that occurs in the absence
of recognizable pelvic pathology, general medical disease,
or pregnancy. It reflects a deregulation of the hormonal
cyclic stimulation with a chronic unopposed estrogen to
the endometrial lining. Most of time bleeding appears sud-
denly and it is unpredictable. It could be excessively heavy
or light and it may be prolonged, frequent, or random.
DUB is one of the most common presenting complaints
encountered in a Gynecologist’s office and accounts for
almost 30% consultations in any busy out-patient clinic. It
affects about 20% of women subjected to hysteroscopy
and represents a major clinical problem for health
economies [1]. The evaluation of women with DUB in-
cludes a thorough medical history and physical examina-
tion, appropriate laboratory and imaging tests, and
consideration of age-related factors [2]. The diagnosis is
made only after having excluded organic lesions as polyp,
myoma, and endometrial cancer [3-6]. DUB can be man-
aged with medical or surgical treatment because it can re-
sult in anemia, impaired quality of life, and psychological
distress. Surgery should be considered in these cases in
which medical treatment has failed, or when it cannot be
tolerated or it is contraindicated. Surgical options could be
both radical and conservative. The limit of surgical solu-
tion is that it often leads to perform a hysterectomy most
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of time when it is not needed [7-9]. DUB are estimated to
be responsible of over one-third of the hysterectomies an-
nually performed in Europe and North America. Hys-
terectomy is associated with 100% success in treating
heavy menstrual bleeding and a high patient satisfaction
up to 95% [10, 11], but it can have complications and
rarely operative mortality. For this reason, hysterectomy
should be only considered when other treatment options
have failed. Conservative treatments consist in eliminat-
ing the full thickness of endometrium without removing
uterus, which signifies lower procedure-costs and less in-
vasiveness. Nowadays two of the most conservative tech-
niques used are Transcervical endometrial resection
(TCER) and thermal balloon ablation (TBA); they both
have demonstrated to be cost effective and well-accepted
surgical alternatives to hysterectomy in women with DUB
[12,13]. TCER was introduced by Neuwirth in 1976 as a
conservative surgical technique and it is still effective in
the treatment of recurrent menorrhagia, with a success rate
of 75-80% at five years. Only 10-12% of women who ex-
perienced this treatment required a hysterectomy [14, 15].
The limit of this technique is that it is surgeon-dependent,
namely it is a valid technique in a skilled surgeon’s hand;
therefore a long training curve is necessary to avoid the in-
cidence of severe complications, such haemorrhage or
metabolic effects. Nevertheless, this procedure could be
currently used to treat atypical endometrial hyperplasia in
young women with high success rate [16]. TBA belongs
to the second generation techniques of endometrial abla-
tion, introduced in the late nineties, with the aim of reduc-
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ing both difficulties and complications of the first genera-
tion procedures. TBA was first described in 1993 and it is
reported an overall success rate of 92%-98%, with an
amenorrhea state of 22%—-68% and a patient’s satisfaction
ranging from 57% up to 94% [17-19].

Materials and Methods

The authors conducted a longitudinal observational study and
they analyzed the clinical history of 47 women affected by DUB
who underwent endometrial ablation between 2010 and 2012 in
the Unit of Minimally Invasive Pelvic Surgery and Operative
Obstetrics, Department of Women and Children Health, Uni-
versity of Padua (Italy). The inclusion criteria were: recurrent
menorrhagia, uterus length less than 12 cm, absence of any or-
ganic lesions and/or uterine malformations, and no previous hor-
monal therapy during the last six months. Women who desired
future pregnancy were excluded.The preoperative check-up con-
sisted in Pap smear, transvaginal ultrasound, and hysteroscopy
with endometrial biopsy to exclude endometrial malignancies.
All patients were free from any clinical or laboratory evidence
of hepatic, renal, pulmonary, neurologic, metabolic or cardio-
vascular diseases. Blood tests such as hemoglobin concentra-
tion, serum urea and creatinine, fasting blood sugar, and
electrocardiogram were within normal limits. Age, parity, and
body mass index (BMI) were recorded. Surgical procedures
were performed in the endometrial proliferative phase (7°-10°
day of cycle), under mild unconscious sedation with sponta-
neous breathing. They were all administered fentanest 0.1 mcg
iv and propofol in appropriates doses respectively for induction
and maintenance of sedation. The authors collected evaluation of
pelvic pain in each patient one and four hours after intervention,
using Visual Analogue Scale (VAS), and eventually analgesic
therapy requested was recorded. Pelvic pain was considered
mild if VAS was between 0 and 3; moderate from 4 to 7, and se-
vere from § to 10. Analgesics after the procedure were adminis-
tered only if requested by the patient. The first-line therapy was
paracetamol one gr iv and in patients in whom paracetamol had
not been resolutive, the second-line therapy was tramadol 100
mg iv. After 30 days, all patients underwent a gynecological visit
during which they were investigated for health, temperature,
vaginal discharges, pelvic pain, and urinary symptoms.

Transcervical endometrial resection

This was performed, after cervical dilatation up to Hegar num-
ber 10, through operative resectoscope ten-mm diameter, using
monopolar 90 degrees loop and hypotonic distension medium (1%
glycine, 1% mannitol in 1,000 ml of water). To resect en-
dometrium at the level of fundus and cornual region, the authors
used rollerball.

Thermal balloon ablation

This was conducted according to standard procedure: the
cervix was dilated to Hegar 6 and the catheter inserted into cav-
ity, then the balloon was inflated using a syringe containing 30
ml of normal saline, until a stable pressure of 230-240 mmHg
was obtained. The pressure allows an optimal contact with en-
dometrial tissue. The heating destroys the endometrium and un-
derlying myometrium to a depth of six to eight mm with an
operating mean temperature range of 70-80°C. The time of pro-
cedure was standard and was between 12-14 minutes in which
ten minutes are the standard time of ablation and remaining time
is requested to dilate the cervix.

Table 1. — Visual Analogue Score 1-4 hours after procedure.

Endometrial Thermal balloon  p value
resection ablation
VAS 1 H<4 14 (56%) 4 (18.2%)
VAS 1 H4-6 10 (40%) 12 (54.5%) 0.010
VAS 1 H>6 1 (4%) 6 (27.3%)
VAS 4 H <4 18 (72%) 7 (31.8%)
VAS 4 H 4-6 7 (28%) 13 (59.1%) 0.014
VAS 4 H>6 0 2 (9.1%)
Table 2. — Analgesic request after surgery.
Endometrial Thermal balloon  p value
resection ablation
Paracetamol (1 g iv) 6 (24%) 11 (50%) 0,064
Tramadol (100 mgiv) 0 5(22.7%) 0,012

Statistical analysis

This was performed using SPSS for Windows, version 19.0 .
Data are expressed as frequency (percentage) for categorical vari-
ables as mean +/- standard deviation with continuous ones, Chi
square test or Fisher’s exact test when necessary was used. The
level of significance was set at p < 0.05.

Results

Among the 47 patients enrolled, 39 (83%) were multi-
parous and eight (17%) nulliparous. The mean age was 46.5
+ 4.7 years and the mean BMI was 21.5 £ 2.2. The proce-
dure was completed in all 47 patients: 25 (53.2%) were sub-
mitted to TCER and 22 (46.8%) to the TBA. Surgical time,
as measured from the initial introduction of the resecto-
scope to its final removal in case of TCER, was 19 £+ 3.03
minutes, whereas surgical time with TBA ten minutes ac-
cording to standard procedure. There were no complica-
tions such as uterine perforation, heavy blood loss or
thermal injuries in both the procedures. In the group of pa-
tient submitted to TCER, VAS score one hour after treat-
ment (VAS-1H) was mild in 14/25 (56%), moderate in
10/25 (40%) and severe in 1/25 (4%). In patient submitted
to TBA, the VAS-1H was mild in 4/22 (18.2%), moderate
in 12/22 (54.5%) and severe in 6/22 (27.3%). The VAS-1H
was statistically different (p<0.05) between the two groups
(Table 1).

In the group of patient submitted to TCER, VAS score
fours hours after treatment (VAS-4H) was mild in 18/25
(72%), moderate in 7/25 (28%), and severe in 0/25. In pa-
tient submitted to TAB, the VAS-4H was mild in 7/22
(31.8%), moderate in 13/22 (59,1%) and severe in 2/22
(9.1%). The VAS-4H was statistically different (p < 0.05)
between the two groups (Table 1).

Six patients (24%) of the group submitted to TCER and
11 (50%) of the group submitted to TAB requested parac-
etamol after procedure, with no statistically significant dif-
ference. No patients of the group submitted to TCER and
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five (22.7%) of the group submitted to TAB requested tra-
madol in addition to paracetamol after procedure, and this
difference was statistically significant (p < 0.05) (Table 2).

All patients submitted to TCER and 20 (90.1%) submit-
ted to TAB were discharged within six hours after surgery,
while two patients submitted to TAB were dismissed after
24 hours of observation because of abdominal pain.

At gynaecologic control 30 days after procedure, five
(20%) patients of TCER group still reported mild pelvic
pain associated with heavy menstrual bleeding, while in the
TBA group, ten (45.4%) patients reported mild pelvic pain.
In TBA group five (22.7%) patients complained for vaginal
discharges and six (27,3%) referred symptoms of cystitis,
not confirmed at urine culture test. No patient reported fever.

Discussion

The main option proposed to women with recurrent men-
orrhagia in the 1970s and 1980s, was total hysterectomy
[7, 8]. In the last three decades the development of new en-
doscopic technology have led to the introduction of first
and second generation endometrial ablation techniques.

Among first generation techniques, the endometrial re-
section is the gold standard technique [18]. The aim of this
procedure is the excision or destruction of endometrium
and basal layer in order to prevent tissutal proliferation and
menstrual bleeding. Particularly the menses bleeding dur-
ing the first six months after the treatment develops a pro-
gressive reduction, showing that it is an efficacious
treatment. Some authors demonstrated the long-term effi-
cacy of endometrial resection until eight years of follow
up, particularly the efficacy become progressively higher
with increasing age [20, 21]. The endometrial transcervi-
cal resection requires a specific skill, it requires a long
learning curve and it shows a moderate rate of intraopera-
tory complications such fluid overload syndrome with hy-
ponatraemia, water intoxication, cerebral edema and
cardiac overload, bowel or bladder thermal damage, and
uterine perforation [22]. There are several new devices de-
signed to perform global endometrial ablation without the
use of resectoscope. These devices have been developed to
reduce operative time, decrease risk of fluid overload syn-
drome, and to provide a means of performing endometrial
ablation without the technical skill required for the use of
aresectoscope [23, 24]. The new techniques developed are:
the Hydro ThermAblator, a hysteroscopic system of circu-
lating intrauterine heated normal saline [25-29]; NovaSure,
which uses radiofrequency electrosurgical energy and ther-
mal balloon ablation (TBA) which uses a heated intrauter-
ine balloon. These new ablation techniques need simple
instrumentation, their application is easier and the proce-
dures are rapid; all of these aspects allowed the rapid dif-
fusion of these techniques [30]. Moreover these procedures,
thanks to the possibility of using spinal anesthesia, find in-
dication in case of recurrent menorrhagia in women with

high anaesthetic risk as cardiovascular and/or autoimmune
disease [31]. The thermal balloon endometrial ablation is
performed by heating a fluid — filled balloon inside the uter-
ine cavity and using both heat and pressure to disrupt the
endometrium [32]. The balloon is filled with normal saline
heated at 78-80° C for ten minutes with an internal pres-
sure of 230 mmHg and it produces an endometrial necro-
sis coagulation thanks to indirect heat transfer from balloon
to endometrium.

Many studies in vitro analysed hyperthermic effect on uter-
ine myomas and close myometrium: the myometrial cell
necrosis arise until 88% when they are exposed to the tem-
perature of 80°C for ten minutes. Furthermore the intrauter-
ine pressure is transmitted to myoma’s vessels with
subsequent hypoxia and necrosis [33]. Clearly the high tem-
perature achieved with thermal balloon ablation causes an
important pelvic discomfort in patients, therefore clinicians
should assure a good analgesic cover both during and after
the intervention. Most women treated with TCER, reported
a low-moderate pelvic pain often solved within the first hours
after surgery while TBA is associated with pelvic pain, vagi-
nal discharge, and urinary symptoms up to one month after
the procedure. From the analysis of our data, TBA resulted
a more painful technique with a higher VAS score both after
one and four hours from the procedure, and patients required
more often analgesic rescue dose. Even if TBA could result
an easier technique to be performed in contrast with TCER,
TBA probably needs a specific anaesthesiologic protocol and
more analgesic rescue doses in order to assure good control
of postsurgical pain. An advantage of endometrial resection
is the possibility, using a resectoscope, of removing some in-
tracavity lesions as polyp or submucous myoma [5], which
is impossible with TBA that should be used only when uter-
ine cavity is normal, or when uterine lesions such as polyps
or submucosal myomas have already been removed. On the
other hand also TCER can be associated with some compli-
cations as: hemorrhage, pelvic inflammatory disease, en-
dometritis, first-degree skin burns, hematometra, vaginitis,
and cystitis [23]. Otherwise women with abnormal uterine
bleeding and high-risk factors for endometrial carcinoma
who did not respond to medical treatment may safely un-
dergo endometrial ablation but they must have a preablation
biopsy indicating normal endometrium, because persistent
hyperplasia unresponsive to hormonal therapy should influ-
ence the selection of a hysterectomy [34, 35].

Conclusion

Surgical mini-invasive treatment for DUB are proved to
be safe and effective. While TBA results easier to perform,
it appears a more painful procedure than TCER, both in the
immediate postsurgical time and 30 days after surgery. Ad
hoc anaesthesiologic and analgesic protocol should be
adopted to ensure rapid recovery and good acceptance of
the procedure.
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