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Brief summary

A study assessing thermal balloon endometrial ablation with 
Foley’s catheter as a cost-effective, minimally invasive alter-
native to hysterectomy was conducted on women with heavy 
menstrual bleeding. The procedure found a success rate of 
88.6%. Further interventions may be necessary due to com-
plications like infection or balloon deflation.

Introduction

Excessive menstrual bleeding is a common concern in gyne-
cology, characterized by the loss of more than 80 mL of 
blood per menstrual cycle. This occurs when the body sheds 

the functional layer of the endometrium due to the with-
drawal of progesterone in the absence of pregnancy.1 From 
menarche to menopause, menstruation plays a crucial role in 
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Background: Heavy menstrual bleeding is a common gynecological issue that often requires prompt treatment. Our study 
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multiparous (86.0%) or grand multiparous (14.0%). Significant improvements were observed in endometrial thickness, 
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The majority of patients experienced a reduction in the pattern of irregular menstrual cycles. The procedure showed a 
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women’s overall health, impacting their physical, mental, 
and social well-being.2 Normal menstruation is described as 
cyclical bleeding from the uterine body during this period, 
evaluated based on frequency, regularity, duration, and vol-
ume.3 This condition affects between 10% and 30% of 
women of reproductive age and up to 50% of premenopausal 
women.4 Excessive menstrual bleeding accounts for approx-
imately 12% of gynecological referrals, imposing a signifi-
cant burden on healthcare services. While many women 
manage their irregular bleeding with medication, surgery is 
often considered for those who do not respond to medical 
treatment.5 Treating excessive menstrual bleeding requires a 
significant commitment of healthcare resources. A hysterec-
tomy is usually performed when medical treatments prove 
ineffective.6 However, less-invasive surgical procedures 
have been developed to reduce patient morbidity and health-
care costs.7

Endometrial ablation (EA) techniques have emerged as a 
viable alternative to hysterectomy for women with menor-
rhagia.8 Since the 1990s, second-generation EA techniques 
have been developed as simpler, faster, and more effective 
alternatives to first-generation methods and hysterectomy 
for treating menorrhagia. Unlike earlier methods, these rely 
on device design rather than operator skill for safety and effi-
cacy. Though initially raising concerns about increased sur-
gical rates, this minimally invasive approach offers an 
efficient solution for menorrhagia.9,10 Resection and ablation 
procedures have lower complication rates and more advan-
tages compared to hysterectomy. Most EAs can be com-
pleted in less than 30 min and can be performed with local 
anaesthesia. Patients who meet the appropriate criteria 
should be offered this less-invasive alternative for the treat-
ment of their symptoms.11

However, recent data indicates a decrease in the annual 
number of hysterectomies and overall surgical procedures in 
England, alongside an increase in endoscopic procedures.12 
EA using thermal balloons or microwave energy, similar to 
traditional transcervical endometrial resection or rollerball 
ablation, is typically performed under general anesthesia as 
an inpatient procedure.13

Nevertheless, it is feasible to conduct the procedure on an 
outpatient basis with the patient awake. The feasibility of 
this approach is attributed to the simplicity of the technique, 
its minimally invasive nature, and the shorter postoperative 
recovery time. Transitioning traditionally inpatient proce-
dures to outpatient settings provides convenience, and poten-
tial cost savings, and enhances healthcare capacity.14 
Furthermore, resection and ablation surgeries offer a lower 
complication rate and are more advantages compared to hys-
terectomy. Most EAs can be completed in 30 min, in contrast 
to the typical 1.5 h required for a hysterectomy.15 Thermal 
balloon endometrial ablation (TBEA) is commonly carried 
out under local anesthesia—paracervical block and IV seda-
tion. Patients undergoing EA can typically resume their nor-
mal activities the following day. Those eligible for EA should 

be presented with this less-invasive treatment option for their 
symptoms.16 For patients with failed medical treatment for 
heavy menstrual bleeding (HMB), various nonhysteroscopic 
endometrial balloon ablation methods exist, but they are 
effective yet expensive and not readily accessible. This study 
aims to assess the viability of using a Foley catheter for 
TBEA as a cost-effective, less-invasive alternative for man-
aging HMB, aligning with our clinical practices and local 
guidelines. Introducing this approach has the potential to 
enhance the treatment of HMB.

Materials and methods

The study was conducted in the Obstetrics and Gynecology 
Department at the University of Lahore Teaching Hospital, 
Lahore, Pakistan, over 1 year from 2022 to 2023 and 
approved by the Human Research Ethics Committee at the 
University of Lahore, Pakistan (IRB/SPRM/2022-3). Written 
informed consent to participate in this study was provided by 
the participants. The sample size was determined based on 
the effectiveness of thermal balloon ablation in patients with 
HMB as 92% and a margin of error set at 5%, using a 95% 
confidence level. After taking the written informed consent 
and explaining the procedure, the patients were enrolled in 
the study. The participants were aged between 40 and 
52 years, married with no desire for further fertility, who had 
previously failed medical treatment or were contraindicated 
for it, with no pelvic pathology or underlying medical condi-
tions contributing to the increased bleeding. They also had a 
uterine size of 12 cm or less and an endometrial thickness of 
less than 18 mm. Women with a normal endometrium 
(<5 mm) and no intracavitary lesions on hysteroscopy were 
included in the study, while those with organic uterine 
pathology or malignancy, anatomical uterine pathology, 
active genital/pelvic infection, or abnormal pap-smear 
results were excluded. After obtaining approval from the 
hospital’s ethical board, 114 eligible patients were enrolled 
from the outpatient department. Informed consent was 
obtained, and demographic data, including name, age, dura-
tion of symptoms, parity, hemoglobin (Hb) levels, and HMB 
score, were recorded.

Thermal balloon ablation procedure

Patients who met the inclusion criteria were admitted to the 
ward 1 day before the procedure. Before the procedure, gen-
eral anesthesia was administered, and the patient was placed 
in a lithotomy. Position—a vaginal examination was con-
ducted to evaluate uterine size and direction, followed by 
disinfection using povidone-iodine. The cervix was held 
with a tenaculum and dilated with Hegar’s dilator up to 
6 mm. An 18-gauge silicone Foley catheter balloon (30 mL 
capacity) was used, with the tip trimmed to fit the uterine 
cavity. The catheter balloon was filled with 30 mL of boiling 
water at 100°C to ensure its integrity before insertion into the 
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uterine cavity. Gauze pieces were placed between the specu-
lum and vaginal walls to prevent burns. The balloon was 
inflated with 30 mL of preheated water at 100°C for 3 min, 
repeated two more times at 1-min intervals.

Procedure follow-up plan

Following the procedure, patients were monitored for short-
term complications in the gynecology ward for 6 h and dis-
charged if no active complaints were reported. The 
posttreatment follow-up plan is designed to track patients’ 
progress and well-being at specific intervals: 2 weeks and the 
12th-week postprocedure. Initially, at the second-week fol-
low-up, patients were checked for any complications, par-
ticularly pain and vaginal bleeding, to ensure early detection 
and intervention if needed. Subsequently, patients returned 
for a comprehensive evaluation of postoperative adverse 
effects and complications, such as pain, vaginal bleeding, 
and changes in menstrual cycle patterns such as amenorrhea, 
hypomenorrhea, and eumenorrhea. Postoperatively, patients 
received standard antibiotic prophylaxis, with analgesics 
administered as needed. Discharge typically occurred on the 
same day or the following day. Adverse events were docu-
mented for each patient intraoperatively, throughout their 
hospital stay, and at follow-up visits. The effectiveness of the 
treatment approach was assessed after 12 weeks, which 
include evaluating total heavy menstrual bleed outcomes, 
posttreatment transvaginal ultrasound results showing endo-
metrial thickness below 5 mm, reduction in bleeding days 
per cycle, and pain reduction along with MOQ scores.

Statistical analysis

Data were analyzed using SPSS version 25 (New York, NY, 
USA). Quantitative variables were presented in mean, and 
qualitative variables were presented in frequency and per-
centages. Paired sample t-tests were applied to compare the 
mean scores of pain, Trans vaginal sonography (TVS) find-
ings of endometrial thickness and MOQ score. The 
p-value < 0.05 was considered statistically significant.

Results

The mean patients’ age was 44.46 ± 4.184 years with the 
duration of disease as 2.84 ± 1.53 years. Regarding parity, 98 

(86.0%) females were multiparous, and 16 (14.0%) were 
grand multiparous (Table 1).

The mean Hb levels of patients before endometrial balloon 
ablation were 9.21 ± 1.80 g/dL, and after the procedure, it 
increased slightly to 9.48 ± 1.55 g/dL, though this change was 
not statistically significant (p-value > 0.05). The endometrial 
thickness showed a significant reduction after a 3-month fol-
low-up, decreasing from 9.24 ± 2.27 mm to 4.41 ± 1.90 mm 
(p-value < 0.05). Additionally, the MOQ score indicated a sig-
nificant improvement, with scores decreasing from 
91.88 ± 20.03 preprocedure to 50.08 ± 16.99 postprocedure 
(p-value < 0.05). Patients also reported a significant reduction 
in pain levels, with scores dropping from 7.46 ± 1.07 to 
4.44 ± 1.19 (p-value < 0.05). The number of bleeding days was 
significantly reduced from 10.46 ± 2.82 days to 5.58 ± 1.07 days 
(p-value < 0.05). Before the procedure, 71 patients (62.3%) had 
experienced irregular menstrual cycles, which decreased to 34 
(29.8%) females after the procedure (Table 2).

Figure 1 shows the overall effectiveness of Thermal 
Balloon Ablation (TBA). The procedure was successful 
and effective in 88.6% of patients, while 11.4% of 
patients did not respond to the treatment. Figure 2 pro-
vides a detailed breakdown of the complications and sub-
sequent interventions following TBA. Notably, 30.7% of 
patients experienced no complications, indicating a posi-
tive outcome for nearly a third of the cohort. However, 
23% of patients who did not respond to the procedure 
ultimately underwent a hysterectomy, while another 23% 
required a repeated TBA. Additionally, 15.3% of patients 
reported an infection and needed further treatment,  
highlighting the importance of postprocedural care. 
Furthermore, 7.6% of patients encountered initial balloon 
deflation. These statistics underscore the procedure’s 
overall effectiveness while also shedding light on the 
potential complications and the necessary interventions 
for nonresponding patients.

Discussion

The EA is a minimally invasive surgical procedure utilized 
to manage HMB. EA specifically targets the endometrial 
surface of the uterine cavity, effectively addressing HMB 
that does not respond to medical treatment. This procedure 
serves as a less-invasive alternative to hysterectomy, offer-
ing significant relief to individuals experiencing HMB while 
preserving the uterus. By either removing or destroying the 
endometrial lining, EA reduces menstrual flow and often 
eliminates it, ultimately enhancing the quality of life for 
patients. Therefore, the current study was undertaken to 
assess the effectiveness of endometrial thermal balloon abla-
tion in treating HMB.17

In the current study, the mean age of female patients 
was 44.46 ± 4.184, with an average disease duration of 
2.84 ± 1.53 among those experiencing HMB. In terms of 
parity, 98 (86.0%) of the females were multiparous, while 
16 (14.0%) were grand multiparous. Referrals related to 

Table 1.  Baseline characteristics of patients.

Variables Mean ± SD Range

Age (years) 44.46 ± 4.184 (40–52)
Duration of disease (years) 2.84 ± 1.53 (1–6)
Parity 3.73 + 2.04 (1–7)
Multiparous (%) 98 86.0%
Grand multiparous (%) 16 14.0%
Preoperative duration of bleeding (days) 10.46 ± 2.820 (6–15)
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menstrual disorders make up roughly 20% of all special-
ized gynecology consultations in theUnited Kingdom.18 In 
the current study, it was observed that 23% of patients who 
did not respond to the procedure eventually underwent a 
hysterectomy. In the literature, a primary reason for the 
high rate of hysterectomy following EA in the current 
study was the technical limitations of the procedure, such 
as incomplete ablation and difficulty accessing all areas of 
the endometrium, which often led to persistent symptoms. 
In cases where patients remained unsatisfied, hysterec-
tomy was often the next step, either due to procedural fail-
ure or patient preference to forgo other conservative 
options.19 However, in the literature, it was reported that 
initially, EA was anticipated to serve as a replacement for 
hysterectomy in cases of dysfunctional uterine bleeding 
(DUB). However, Bridgman and Dunn’s analysis of UK 
hospital data from 1989–1990 to 1995–1996 revealed that 
EA did not lead to a significant reduction in hysterectomy 
rates.20

These results align with previous research indicating 
that HMB accounts for approximately half of all hysterec-
tomies performed. According to the Royal College of 
Obstetricians and Gynecologists of theUnited Kingdom, 
42% of hysterectomies in the United Kingdom are carried 
out to address DUB.21 Among the respondents, 23% had 
repeated TBA procedures. Furthermore, 15.3% of patients 
experienced infections requiring additional treatment, 
underscoring the significance of postprocedural care in the 
current study. Nonetheless, infections occur infrequently, 
and the use of antibiotic medication is a common practice 
to reduce the risk of endometritis.22 Prophylactic antibiot-
ics are essential for lowering infection risks during EA, as 
these procedures can introduce bacteria and induce prob-
lems such as endometritis. Proper aseptic procedures can 
reduce infection rates, but antibiotic prophylaxis is particu-
larly important for high-risk patients. The selection and 
timing of antibiotics are critical factors affecting the suc-
cess of prophylactic measures.23

Table 2.  Comparison of pre- and postprocedure outcome variable.

Variables Preoperative Postoperative p-Value

Hb (g/dL) 9.21 ± 1.80 9.48 ± 1.55 0.219
Endometrial thickness (mm) 9.24 ± 2.27 4.41 ± 1.90 <0.05**
MOQ score 91.88 ± 20.03 50.08 ± 16.99 <0.05**
Pain 7.46 + 1.07 4.44 ± 1.19 <0.05**
Duration of bleeding days 10.46 + 2.82 5.58 ± 1.07 <0.05**
Cycle regularly
  Regular 43 (37.7%) 80 (70.2%) <0.05a**
  Irregular 71 (62.3%) 34 (29.8)

Hb: haemoglobin; MOQ: Menorrhagia Outcome Questionnaire.
*Paired sample t-test.
a**Chi-square test.

Figure 2.  Complications of procedure.

Figure 1.  Effectiveness of thermal balloon ablation.
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We also observed a significant decrease in bleeding days, 
from 10.46 ± 2.82 to 5.58 ± 1.07 days (p-value < 0.05). 
Furthermore, the percentage of patients with irregular men-
strual cycles decreased from 62.3% (71 patients) to 29.8% 
(34 patients) postprocedure. Another study has reported a 
reduction in the interval between cycles and a sustained 
improvement in dysmenorrhea rates at follow-up periods of 
12, 24, and 36 months. This method was consistently main-
tained to achieve highly satisfactory outcomes and effective-
ness in reducing abnormal menstrual bleeding in a separate 
trial at a 3-year follow-up (89.1%).24 Another study focused 
on the decrease in blood flow following modified thermal 
balloon ablation, revealing that 75% of participants experi-
enced normalized menstrual flow after 1 month, which 
decreased to 36.36% at the 3-month follow-up.25

In our study, the success rate of TBA was 88.6% which is 
higher than the previously conducted study involving 121 
women with DUB who underwent Endometrial Balloon 
Ablation reported a 68% response rate, with 82 women pro-
viding a good response. However, in the other study, the 
success rate reported for thermal balloon ablation ranged 
from 80% to 97% and 89.1% of their subjects were satisfied 
with the surgery as shown by a decrease in days of men-
strual flow each cycle.26 There was also a significant 
improvement in the MOQ score, clearly seen in our study, 
with scores decreasing from 91.88 ± 20.03 preprocedure to 
50.08 ± 16.99 postprocedure (p-value < 0.05), indicating 
satisfaction with the procedure and improved quality of life. 
These results align with a 6-year retrospective study done 
by Vitale et  al.27 where 76% of the 152 women assessed 
were satisfied with the treatment, 14% experienced amenor-
rhea, and 54% had eumenorrhea. They concluded that 
women over 40 with heavy but regular menstrual cycles 
benefit the most from TBEA therapy due to its good long-
term efficacy.28,29

The TBA is now successfully used to treat not only HMB 
due to DUB but also to reduce bleeding from fibroids. Recent 
studies have demonstrated the effectiveness of TBA in reduc-
ing symptoms associated with fibroids.27,30,31

The effectiveness of the treatment approach was assessed 
after 12 weeks, which include evaluating total heavy men-
strual bleed outcomes, posttreatment transvaginal ultrasound 
results showing endometrial thickness below 5 mm, reduc-
tion in bleeding days per cycle, and pain reduction along 
with MOQ scores. TBEA is a minimally invasive procedure 
designed to help premenopausal women with HMB by 
reducing the thickness of the endometrial lining. This tech-
nique promotes thinning of the endometrium and reduces the 
duration of menstrual bleeding. Factors such as the patient’s 
age and uterus characteristics can influence the success rates 
of TBEA. The long-term effectiveness of TBEA is impres-
sive, with some studies showing sustained positive results 
for over a decade. However, younger patients or those with 
severe dysmenorrhea may need additional interventions in 
the future, such as a hysterectomy, compared to older patients 

nearing menopause. This highlights the need for personal-
ized treatment options for HMB.32,33

In this study, the balloon is inflated with 30 mL of pre-
heated water at 100°C for 3 min, with two additional cycles 
of 1 min each, effectively reducing endometrial lining thick-
ness for HMB. The study by Ibrahim et al. reported the use 
of 5% dextrose in water at 87°C for 8 min, highlighting a 
similar duration.25 Generally, thermal balloon ablation is rec-
ommended for 8–10 min, depending on the technique and 
fluid temperature to ensure effective ablation of the endome-
trial lining.34–36

The study on Foley catheter ablation includes limitations, 
such as potential bias from patient selection and the lack of a 
control group. The modest number of patients included may 
reflect thorough selection, but compliance is also important. 
The lack of evidence regarding long-term follow-up or a lack 
of a control group weakens the ability to directly attribute the 
outcomes to Foley’s catheter ablation rather than other fac-
tors. We believe that a bigger trial with more patients and 
longer follow-up periods will yield a more comprehensive 
outcome, including potential late problems. Also, recom-
mend prolonging the follow-up time to ensure a thorough 
comprehension of the technique.

Conclusion

TBEA utilizing Foley’s catheter is a cost-efficient method 
for addressing abnormal uterine bleeding. This technique 
serves as a secure, economical, and efficient substitute for 
hysterectomy in managing HMB. Its simplicity makes it a 
valuable option, especially in environments with limited 
resources, given its cost-effectiveness. With a notable suc-
cess rate and a favorable safety record, marked by the 
absence of significant complications, this procedure instils 
confidence and can be readily integrated into future medical 
practices. It is essential to conduct additional research with 
an extended follow-up period to derive more substantial con-
clusions regarding this procedure.

Author’s contribution

Khalid Khadawardi was involved in Project designing. Hisham 
Nasief participated in manuscript writing. Amber Hassan was 
involved in data collection and result analysis. Yasir A Katib was 
part of finalizing the results and data analysis. Nashwa Aldardeir 
participated in the manuscript preparation. Ahmad B Alwazzan was 
the leading person in proofreading and finalizing. All authors con-
tributed equally to this work.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.



6	 SAGE Open Medicine

Ethics statement

The studies involving human participants were reviewed and 
approved by the Human Research Ethics Committee at the 
University of Lahore, Pakistan (IRB/SPRM/2022-3).

Informed consent

Written informed consent to participate in this study was provided 
by the participant’s. Written informed consent was obtained from 
all subjects before the study.

Trial registration

Not applicable.

ORCID iD

Amber Hassan  https://orcid.org/0000-0001-9362-0935

References

	 1.	 Hallberg L, Hôgdahl A-M, Nilsson L, et al. Menstrual blood 
loss–a population study: variation at different ages and 
attempts to define normality. Acta Obstet Gynecol Scand 
1966; 45: 320–351.

	 2.	 Matteson KA, Raker CA, Clark MA, et  al. Abnormal uter-
ine bleeding, health status, and usual source of medical care: 
analyses using the medical expenditures panel survey. Int J 
Womens Health 2013; 22: 959–965.

	 3.	 Munro MG, Critchley HO, Fraser IS, et  al. The two FIGO 
systems for normal and abnormal uterine bleeding symptoms 
and classification of causes of abnormal uterine bleeding in 
the reproductive years: 2018 revisions. Int J Gynaecol Obstet 
2018; 143: 393–408.

	 4.	 Jain V, Munro MG, Critchley HO, et al. Contemporary evalua-
tion of women and girls with abnormal uterine bleeding: FIGO 
systems 1 and 2. Int J Gynaecol Obstet 2023; 162: 29–42.

	 5.	 Fraser IS, Langham S, Uhl-Hochgraeber K, et  al. Health-
related quality of life and economic burden of abnormal uter-
ine bleeding. Expert Rev Obstet Gynecol 2009; 4: 179–189.

	 6.	 Carlson KJ, Nichols DH and Schiff I. Indications for hysterec-
tomy. N Engl J Med 1993; 328: 856–860.

	 7.	 Hurskainen R, Teperi J, Rissanen P, et al. Quality of life and 
cost-effectiveness of levonorgestrel-releasing intrauterine sys-
tem versus hysterectomy for treatment of menorrhagia: a ran-
domized trial. Lancet 2001; 357: 273–277.

	 8.	 Parkin DE. Surgical techniques for the treatment of dys-
functional uterine bleeding. In: O’Brien S, Cameron I and 
MacLean A (eds.) Disorders of the menstrual cycle. London, 
UK: RCOG Press, 2000, pp. 241–251.

	 9.	 Helal AS, Abdel-Hady E-S, Mashaly AE-M, et al. Modified 
thermal balloon endometrial ablation in low resource settings: 
a cost-effective method using Foley’s catheter. Arch Gynecol 
Obstet 2011; 284: 671–675.

	10.	 Secretariat MA. Thermal balloon endometrial ablation for 
dysfunctional uterine bleeding: an evidence-based analysis. 
Ont Health Technol Assess Ser 2004; 4: 1.

	11.	 Mohamadianamir M, Mohazzab A, Rokhgire S, et al. Effect of 
endometrial ablation by thermal balloon versus hysteroscopy 
ablation on amenorrhea rates in patients with abnormal uterine 

bleeding: a randomized clinical trial. Int J Fertil Steril 2023; 
17: 133.

	12.	 Reid PC and Mukri F. Trends in a number of hysterectomies 
performed in England for menorrhagia: examination of health 
episode statistics, 1989 to 2002-3. BMJ 2005; 330: 938–939.

	13.	 Soysal ME, Soysal SK, Vicdan K, et al. Thermal balloon abla-
tion in myoma-induced menorrhagia under local anesthesia. 
Gynecol Obstet Invest 2001; 51: 128–133.

	14.	 Lethaby A and Hickey M. Endometrial destruction tech-
niques for heavy menstrual bleeding: a Cochrane review. Hum 
Reprod 2002; 17: 2795–2806.

	15.	 Carter JE. Alternatives to total abdominal hysterectomy. JSLS 
1997; 1(3): 259.

	16.	 Wortman M. Endometrial ablation: past, present, and future 
part II. Surg Technol Int 2018; 33: 161–177.

	17.	 Beelen P, Reinders IM, Scheepers WF, et al. Prognostic fac-
tors for the failure of endometrial ablation: a systematic review 
and meta-analysis. Obstet Gynecol 2019; 134: 1269–1281.

	18.	 Patel T and Leuva B. Uterine thermal ablation by a simple 
technique using Foley’s catheter. Gynaecol Perinatol 2012; 
21: 8–13.

	19.	 Sharp HT. Endometrial ablation: postoperative complications. 
Am J Obstet Gynecol 2012; 207: 242–247.

	20.	 Bridgman SA and Dunn KM. Has endometrial ablation 
replaced hysterectomy for the treatment of dysfunctional 
uterine bleeding? National figures. BJOG 2000; 107:  
531–534.

	21.	 Garside R, Stein K, Wyatt K, et al. Microwave and thermal 
balloon ablation for heavy menstrual bleeding: a systematic 
review. Int J Gynaecol Obstet 2005; 112: 12–23.

	22.	 Ciantar E and Jones K. Preventing hysterectomies for dys-
functional uterine bleeding with the HTA™: a survival analy-
sis. J Gynecol Surg 2007; 4: 39–43.

	23.	 Morrill MY, Schimpf MO, Abed H, et al. Antibiotic prophy-
laxis for selected gynecologic surgeries. Int J Gynaecol Obstet 
2013; 120: 10–15.

	24.	 Kleijn J, Engels R, Bourdrez P, et al. Five-year follow-up of a ran-
domized controlled trial comparing NovaSure and ThermaChoice 
endometrial ablation. BJOG 2008; 115: 193–198.

	25.	 Al-Ibrahim BLH and Al Husaynei AJ. Modified thermal 
balloon endometrial ablation for treatment of heavy men-
strual bleeding. Gynecol Minim Invasive Ther 2022; 11: 
100–104.

	26.	 Vilos GA, Fortin CA, Sanders B, et  al. Clinical trial of the 
uterine thermal balloon for treatment of menorrhagia. J Am 
Assoc Gynecol Laparosc 1997; 4: 559–565.

	27.	 Vitale SG, Ferrero S, Ciebiera M, et al. Hysteroscopic endo-
metrial resection versus hysterectomy for abnormal uterine 
bleeding: impact on quality of life and sexuality. Evidence 
from a systematic review of randomized controlled trials. Curr 
Opin Obstet Gynecol 2020; 32: 159–165.

	28.	 Vilos GA, Lefebvre G and Graves GR. Guidelines for the 
management of abnormal uterine bleeding. J Obstet Gynaecol 
Can 2001; 23: 704–709.

	29.	 Menakaya U, Reid S, Lu C, et al. Performance of ultrasound-
based endometriosis staging system (UBESS) for predicting 
the level of complexity of laparoscopic surgery for endome-
triosis. Ultrasound Obstet Gynecol 2016; 48: 786–795.

https://orcid.org/0000-0001-9362-0935


Khadawardi et al.	 7

	30.	 Vitale SG, Saponara S, Sicilia G, et al. Hysteroscopic diode 
laser myolysis: from a case series to literature review of inci-
sionless myolysis techniques for managing heavy menstrual 
bleeding in premenopausal women. Arch Gynecol Obstet 
2024; 309: 949–959.

	31.	 Arnreiter C and Oppelt P. A systematic review of the treatment 
of uterine myomas using transcervical ultrasound-guided radi-
ofrequency ablation with the Sonata system. J Minim Invasive 
Gynecol 2021; 28: 1462–1469.

	32.	 Vitale S, Moore O, Riemma G, et al. Hysteroscopic laser abla-
tion of symptomatic uterine fibroids: insights from a prospec-
tive study. Climacteric 2023; 26: 497–502.

	33.	 Singh M, Sachan R and Yadav A. Significance of endome-
trial thickness on transvaginal sonography in heavy menstrual 
bleeding. J Curr Res Sci Med 2019; 5: 28–32.

	34.	 Hussain N, Barnes G and Aziz N. Effectiveness of thermal 
balloon ablation versus NovaSure endometrial ablation in dif-
ferent age groups. J Gynecol Surg 2016; 13: 415–418.

	35.	 Pasic RP and Levine RL. A practical manual of hysteroscopy 
and endometrial ablation techniques: a clinical cookbook. 
Boca Raton, FL: CRC Press, 2004.

	36.	 Iavazzo C, Salakos N, Bakalianou K, et al. Thermal balloon 
endometrial ablation: a systematic review. Arch Gynecol 
Obstet 2008; 277: 99–108.


