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Endometrial ablation and resection versus hysterectomy
for heavy menstrual bleeding: an updated systematic
review and meta-analysis of effectiveness and

complications

Clare Deehan, MBChB’, Iliana Georganta, MBChB’, Anna Strachan, MBChB, Marysia Thomson, MBChB,
Miriam McDonald, MBChB, Kerrie McNulty, MBChB, Elizabeth Anderson, MBChB, Alyaa Mostafa, MBBCh, MD

Medical Sciences and Nutrition, University of Aberdeen, School of Medicine, Aberdeen, UK

To evaluate the clinical efficacy, safety, and cost-effectiveness of endometrial ablation or resection (E:A/R) compared
to hysterectomy for the treatment of heavy menstrual bleeding. Literature search was conducted, and randomized
control trials (RCTs) comparing (E:A/R) versus hysterectomy were reviewed. The search was last updated in November
2022. Twelve RCTs with 2,028 women (hysterectomy: n=977 vs. [E:A/R]: n=1,051) were included in the analyzis. The
meta-analysis revealed that the hysterectomy group showed improved patient-reported and objective bleeding
symptoms more than those of the (E:A/R) group, with risk ratios of (mean difference [MD], 0.75; 95% confidence
intervals [Cl], 0.71 to 0.79) and (MD, 44.00; 95% Cl, 36.09 to 51.91), respectively. Patient satisfaction was higher
post-hysterectomy than (E:A/R) at 2 years of follow-up, but this effect was absent with long-term follow-up. (E:A/
R) is considered an alternative to hysterectomy as a surgical management for heavy menstrual bleeding. Although
both procedures are highly effective, safe, and improve the quality of life, hysterectomy is significantly superior
at improving bleeding symptoms and patient satisfaction for up to 2 years. However, it is associated with longer
operating and recovery times and a higher rate of postoperative complications. The initial cost of (E:A/R) is less than
the cost of hysterectomy, but further surgical requirements are common; therefore, there is no difference in the cost
for long-term follow-up.
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Introduction eral advantages, including fewer complications and shorter
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metrium. Usage of (E:A/R) has increased as they have sev-
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recovery times [2-4]. Accordingly, (E:A/R) could be a more
cost-effective alternative to hysterectomy if proven to have
at least similar effectiveness in reducing the HMB symptoms.
To determine the cost-effectiveness, all subsequent costs are
considered, including costs of future re-interventions as well
as the cost per quality-adjusted life year rather than the iso-
lated cost of the initial procedure [5].

The review by Fergusson et al. [4] revealed that (E:A/R) of-
fers an alternative to hysterectomy as a surgical treatment for
HMB. It included 10 randomized controlled trials (RCT) and
the quality of studies was low- to moderate-quality RCTs [6].
The review suggested that wider analysis would be valuable
and analysis of cost is critical for making healthcare decisions.
The Cochrane guideline and protocol states that the reviews
should be updated within a 2-year timeframe or provide a
commentary justifying that the reasons for non-adherence
have been followed [7]. We present this updated systematic
review as the last literature search was performed more than
2 years ago. This systematic review aims at presenting an
update of the clinically-relevant results with meta-analyses of
efficacy, safety, and cost effectiveness of (E:A/R) compared to
those of hysterectomy for the treatment of HMB.

Methods

All randomized control and quasi-randomized trials, which
examined all types and routes of hysterectomy compared to
all methods of (E:A/R) with a minimum follow-up duration
of 12 months, were included. The included types of hyster-
ectomy were subtotal and total hysterectomy via abdominal,
vaginal, and laparoscopic routes. The methods of endo-
metrial resection (ER) included trans-cervical resection and
endometrial ablation (EA), including; thermal balloon, laser,
radiofrequency, and microwave. A quasi-randomized trial is a
trial in which the participants are allocated to different arms,
but the allocation method is not truly random [8]. Meta-
analysis was performed as per the Preferred Reporting ltems
for Systematic Reviews and Meta-Analysis (PRISMA) guid-
ance [9] (Supplementary Fig. 1). The eligibility criteria were
women: 1) over 18 years old with HMB; 2) having no further
desire to conceive; and 3) having a uterine size less than 14
weeks of gestation with no leiomyoma larger than 5 cm.
The exclusion criteria were women having: 1) fibroids greater
than 5 cm; 2) uterine size over 14 weeks; 3) endometriosis;
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4) postmenopausal bleeding; or 5) underlying pathology.
These exclusion criteria were set to eliminate other causes of
HMB symptoms.

The literature search was last updated in November 2022
using MEDLINE EMBASE Cochrane Central Register of Clini-
cal Trials, PubMed, Google Scholar, PSYCinfo, and Clinicaltri-
als.gov (Supplementary Table 1). A manual search of abstract
databases of international conferences was performed. There
were no restrictions to language or publication type, where
conference abstracts, journal articles, duplicate publications,
and clinical trial protocols were checked. The search criteria
was limited to human females. The search was independently
conducted by two authors (1.G. and C.D.) and included medi-
cal subject heading, subheadings, word variations, and free
text; hysterectomy, menorrhagia, ablation, and resection. The
full-text articles of the identified studies were screened and
assessed for eligibility by title and abstract and then by full
text independently by two authors (C.D. and I.G.). The senior
author (A.M.) resolved any disparities and crosschecked. The
categories of data to be collected were agreed upon and
extracted using a standardized method. Two researchers
(C.D. and 1.G.) were responsible for documenting the data
on an excel sheet.

The primary outcomes included subjective patient’s per-
ceived improvement of bleeding symptoms (self-reported),
objective reduction of blood loss measured using the picto-
rial blood loss assessment chart (PBAC), and patient satisfac-
tion. The patient satisfaction was measured using various
point Likert scales (e.g., 3, 4, or 5 point) consisting of very
satisfied, satisfied, uncertain, dissatisfied, or very dissatisfied.
However, due to the variability of this scale, we deemed the
patients to either be satisfied or not satisfied. Those who
voted as “very satisfied” and “satisfied” were classified as
being “satisfied” with the intervention and those who voted
as “dissatisfied” or “very dissatisfied” were classified as be-
ing “not satisfied”. We excluded those who voted in the
neutral category “uncertain” from the meta-analysis. The
secondary outcomes included self-reported chronic pelvic
pain; self-reported short-term and long-term adverse events;
quality of life (QolL) measured using a number of scales,
such as the short form-12 (SF-12), Euro quality of life-5D
(EuroQol-5D), Golombok Rust Inventory of Marital State (GR
inventory-score), and hospital anxiety and depression; sexual
function measured using the Sabbatsberg sexual rating score
(SSRS); need for further surgery or previously carried out at
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follow-up; duration of surgery; duration of hospital stay; self-
reported time to return to work and resume normal activity;
and costs of health services.

The data were analyzed using Review Manager (RevMan
v.5.2.20; Cochrane Collaboration) [10]. Quantitative synthesis
was performed when more than one eligible study was iden-
tified. The results were expressed as weighted mean differ-
ence with standard deviation for continuous outcomes; and
risk-ratio (RR) with 95% confidence intervals (Cl) for dichoto-
mous variables using the Mantel-Haenszel method [11]. The
statistical heterogeneity was measured using the chi-square
test and I” scores, and the methodological heterogeneity was
assessed during the selection. Heterogeneity was classified
as low (<25%), moderate (25-75%), and high (>75%). This
classification is a consist and standardized way to communi-
cate the degree of statistical heterogeneity in meta-analysis
[12]. A funnel plot was conducted for the primary outcome
according to the PRISMA checklist, to check for the existence
of publication bias and assess heterogeneity. The fixed ef-
fects model was used [13]. Sensitivity analysis was performed
for the primary outcome, subjective bleeding perception, by
excluding the RCTs with unclear quality. GradePRO software
(Cochrane Collaboration) was used to assess the quality of
evidence (Supplementary Table 2) [14]. The risk of bias was
assessed according to the Cochrane Handbook for Systemat-
ic Reviews [7] and generated through RevMan software (Co-
chrane Collaboration) [10]. Sensitivity analysis was performed
for the primary outcomes by excluding the RCTs having low
and/or unclear quality.

Results

Fig. 1 shows the literature search results according to the
PRISMA flowchart. After the title and abstract screening,
66 articles were screened by full-text, and 54 were subse-
quently excluded with reasoning (Supplementary Table 3).
The 12 RCTs included 2,028 women (hysterectomy, n=977
vs. (E:A/R), n=1,051; Table 1). Hysterectomy was compared
with EA in five studies [15-19], ER in five studies [20-24],
and ablation and resection in two studies [25,26]. The EA
techniques included microwave [18], thermal balloon [15-
17,19], radiofrequency [15], and bipolar [25]. The methods
of hysterectomy were abdominal (open or laparoscopic)
[15,16,18,19,21,23,24] and vaginal [17,20,22,25,26].
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The corresponding authors of the included RCTs were con-
tacted to provide supplementary or missing data, but only
two responded [17,25]. The follow-up period in one study
was 14 years [24], whereas the follow-up period in all the
other RCTs was 1-4 years [15-23,25,26]. One study was a
quasi-RCT [18] with women allocated according to the date
of admission.

Across all the studies, 435 women (21.45%) were lost to
follow-up, where 250 and 185 women were lost to follow-
up before 2-year and after 2-year, respectively. The mean age
of women undergoing hysterectomy and (E:A/R) was 42.61
and 42.63 years, respectively; their mean body mass index
was 27.29 and 27.09 kg/m’, respectively; and their mean
parity was 2.40 and 2.25 pregnancies, respectively.

1. Bleeding perception: subjective outcome

Ten studies [15-18,20,21,23,26] reported that the women'’s
perception of their bleeding had improved. The meta-anal-
ysis revealed that the women who had hysterectomies were
more likely to show improvement in the bleeding symptoms
compared with those who had (E:A/R) up-to 2 years follow-
up (RR, 0.75; 95% Cl, 0.71 to 0.79; ’=95%). Similar results
were obtained at the follow-up period post 2 years (RR, 0.78;

Additional records
identified through other
sources (n=835)

Records identified
from through database
search (n=858)

! !

Records after duplicated removed (n=1,641)

!

Abstract reviewed
(n=66)

I
I Full-text articles assessed

Abstract excluded
(n=1,575)

Full-text articles
excluded shown in
Appendix 2 (n=54)

for eligibility (n=12)  —*

Studies include
(n=12)

Fig. 1. PRISMA. PRISMA, Preferred Reporting Items for Systematic
Reviews and Meta-Analysis.
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95% Cl, 0.71 to 0.86; ’=99%) (Fig. 2A). These results per-
tained to the sensitivity analysis including high-quality studies
only (Supplementary Fig. 2). The grade quality of evidence
for this outcome was low. A funnel plot for this outcome
identified an outlier; thus, this study should be examined
more closely to determine if the results were legitimate or
skewed the overall data (Supplementary Fig. 3).

2. Bleeding perception: objective outcome

Two studies used PBAC score [19,25] however, only one
study [19] reported sufficient evidence for analysis. The find-
ings up-to a 2-year follow-up period were in favor of the
women in the hysterectomy group compared to those in the
(E:A/R) group (mean difference [MD], 44.00; 95% Cl, 36.09
to 51.91; Fig. 2B). In the second study [25], it was reported
that 60% of the women undergoing resection were amenor-
rhoeic at the 1 year follow-up, and 25% experienced hypo-
menorrhea as reflected by the PBAC score. The grade quality
of evidence for this outcome was moderate.

3. Patient satisfaction
Six studies recorded patient satisfaction at varying time inter-
vals in the 2 years following treatment [15,16,20,22,23,26].
Two studies reported satisfaction more than 2 years follow-
ing the procedures [16,26]. Cooper et al. [27] measured the
satisfaction using the Likert scale which ranged from totally
satisfied to totally dissatisfied. Dickersin et al. [16] rated the
satisfaction on a 3-point scale (very satisfied, mixed, and very
dissatisfied). Three studies [20,22,26] rated satisfaction on a
5-point scale (very satisfied, satisfied, uncertain, dissatisfied,
and very dissatisfied). Due to the variability of reporting sat-
isfaction between the studies, this outcome was examined
on a binary scale with patients being categorized as “satis-
fied” or “not satisfied”. The cohort of patients who voted
for "neutral” on the Likert scale were not included in meta-
analysis to improve the validity and reliability of the measure.
The patient satisfaction was higher post-hysterectomy
when assessed up-to a follow-up period of two years (RR,
0.90; 95% Cl, 0.86 to 0.94; ’=58%). However, there was no
difference in the satisfaction between the two groups after
2 years (RR, 0.89; 95% Cl, 0.77 to 1.03; ’=0%). The grade
quality of evidence for this outcome was low (Fig. 2C).

4. Chronic pelvic pain
Five studies investigated chronic pelvic pain with a follow-
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up period of up-to 2 years [15,16,18,24,25]. Two studies
assessed chronic pelvic pain after 2 years [16,25]. The meta-
analysis revealed that the patients who underwent hysterec-
tomy had a greater chance of having no chronic pelvic pain
up-to 2-year after treatment, compared to the patients who
underwent (E:A/R) (RR, 0.74; 95% Cl, 0.67 to 0.82; ’=91%).
However, there was no significant difference in the number
of patients who experienced chronic pelvic pain 2 years after
(E:A/R) or hysterectomy (RR, 1.01; 95% Cl, 0.86 to 1.19;
’=45%) (Fig. 3A).

5. Adverse events-short-term

Eight studies reported short-term adverse events [15-17,21-
24,26] (Supplementary Fig. 4). The grade quality of evidence
for this outcome was moderate.

The outcomes favoring (E:A/R) were sepsis (RR, 0.03; 95%
Cl, 0.00 to 0.56; one study) [22]; blood transfusion (RR, 0.20;
95% Cl, 0.07 to 0.59; 1°’=0%; five studies) [17,22-24,26];
pyrexia (RR, 0.17; 95% Cl, 0.09 to 0.35; 1°=66%); three
studies) [16,23,25]; vault hematoma (RR, 0.11; 95% Cl, 0.04
t0 0.34; 1’=0%; five studies) [16,21,23,24,26]; wound hema-
toma (RR, 0.03; 95% Cl, 0.00 to 0.53; one study) [26]; uri-
nary tract infection (RR, 0.20; 95% Cl, 0.10 to 0.42; ’=0%;
four studies) [21,23,24,26]; wound infection (RR, 0.05; 95%
Cl, 0.01 to 0.28; 1°=0%; three studies) [21,23,26]; urinary
retention (RR, 0.08; 95% Cl, 0.01 to 0.57; 1>=0%; two stud-
ies) [21,23]; and voiding problems (RR, 0.07; 95% Cl, 0.01
to 0.54; one study) [15].

The outcomes favoring hysterectomy were fluid overload
(RR, 7.80; 95% Cl, 2.16 to 28.16; 1°=0%); four studies)
[16,22,24,26] and perforation (RR, 5.42; 95% Cl, 1.25 to
23.45; 1’=0%; four studies) [16,22,23,26].

The outcomes showing no certain difference between both
groups were pelvic hematoma (RR, 0.18; 95% Cl, 0.01 to
3.80; one study) [23]; hemorrhage (RR, 0.69; 95% Cl, 0.32
to 1.46; 1°’=35%; three studies) [22,24,26]; anesthetic (RR,
0.18; 95% Cl, 0.12 to 1.59; 1°’=0%; two studies) [19,23];
gastro-intestinal obstruction/ileus (RR, 0.46; 95% Cl, 0.04 to
5.01; one study) [23]; laparotomy (RR, 0.39; 95% Cl, 0.08 to
1.97; 1°=0%); two studies) [21,23]; cystotomy (RR, 0.21; 95%
Cl, 0.01 to 4.42; one study) [14]; cervical laceration (RR, 2.86;
95% Cl, 0.47 to 17.40; ’=0%; three studies) [14,19,21]; di-
lutional hyponatremia (RR, 2.94; 95% Cl, 0.12 to 71.3; one
study) [20]; pelvic infection (RR, 0.74; 95% Cl, 0.34 to 1.58;
’=0%; two studies) [20,23]; and nausea and vomiting (RR,
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A

Ablation/resection Hysterectomy Risk ratio Odds ratio
Study or subgroup Events Total Events Total Weight M-H, fixed, 95% CI M-H. random. 95% CI
1.1.1 Up to 2 years after treatment
Cooper, 2019 160 277 225 277 31.1% 0.7110.63, 0.80] -
Crosignani, 1997 34 35 44 44 5.5% 0.97 [0.90, 1.04] =
Dickersin, 2007 69 106 100 107 13.8% 0.70[0.60, 0.81] -
Dwyer, 1993 23 77 70 70 10.2% 0.30[0.22, 0.43] S
Elmantwe, 2017 17 20 20 20 2.8% 0.85[0.70, 1.05] T
Gannon, 1991 21 25 26 26 3.6% 0.84[0.70, 1.01] ]
Jain, 2016 19 19 20 20 2.8% 1.00[0.91, 1.10] -
LIN, 2006 29 30 30 30 42% 0.97[0.88, 1.06] -T
Pinion, 1994 80 96 97 97 13.4% 0.83[0.76, 0.91] -
Zupi, 2015 78 89 92 92 12.6% 0.88[0.81, 0.95] -
Subtotal (95% ClI) 774 783 100.0% 0.75[0.71, 0.79] )
Total events 530 724

Heterogeneity: Chi’=165.71; df=9 (P<0.00001); ’=95%
Test for overall effect: Z=11.39 (P<0.00001)

1.1.2 More than 2 years after treatment

Dickersin, 2007 24 47 51 51 41.5% 0.52[0.39, 0.68] ——
Pinion, 1994 71 73 66 66 58.5% 0.97[0.93, 1.02] [ |
Subtotal (95% CI) 120 117 100.0% 0.78[0.71, 0.86] ’
Total events 95 17

Heterogeneity: Chi’=89.28; df=9 (P<0.00001); ’=99%
Test for overall effect: Z=4.85 (P<0.00001)

0507 1 152
Favour hysterectomy  Favour ablation/resection

B

Ablation/resection Hysterectomy Mean difference Mean difference
Study or subgroup Mean SD Tota Mean SD Total Weight 1V, fixed, 95% Cl 1V, fixed, 95% CI
1.2.1 Up to 2 years after treatment
Sesti, 2011 735 19.6 34 295 13 34 100.0% 44.00[36.09, 51.91]
Subtotal (95% ClI) 34 34 100.0% 44.00[36.09, 51.91]

Heterogeneity: not applicable
Test for overall effect: Z=10.91 (P<0.0.00001)

Test for subgroup differences: not applicable I ! I I
t t t t t

-50  -25 1 25 50
Favour ablation/resection  Favour hysterectomy

C
1.3 Patient satisfaction

Ablation/resection Hysterectomy Risk ratio Odds ratio
Study or subgroup Events Total Events Total Weight M-H, fixed, 95% CI M-H. random. 95% CI
1.3.1 Up to 2 years after treatment
Cooper, 2019 244 280 270 278 46.7% 0.90[0.85, 0.94] =
Crosignani, 1997 33 38 37 39 6.3% 0.92[0.79, 1.06] -7
Dickersin, 2007 51 106 59 107 10.1% 0.87[0.67, 1.13] L
Dwyer, 1993 64 81 69 72 12.6% 0.82[0.73,0.93] -
O'Connor, 1997 74 86 36 38 8.6% 0.911[0.81, 1.02] -
Pinion, 1994 92 96 88 89 15.7% 0.97[0.92, 1.02] o
Subtotal (95% CI) 687 623 100.0% 0.90[0.86, 0.94] ¢
Total events 558 559

Heterogeneity: Chi*=11.82; df=5 (P=0.04); ’=58%
Test for overall effect: Z=5.12 (P<0.00001)

1.3.2 More than 2 years after treatment

Dickersin, 2007 23 47 29 51 29.7% 0.86[0.59, 1.26] —_—a1
Pinion, 1994 61 76 64 72 70.3% 0.901[0.79, 1.04] A
Subtotal (95% CI) 123 123 100.0% 0.89(0.77, 1.03] <>
Total events 84 93

Heterogeneity: Chi’=0.07; df=1 (P=0.79); ’=0%
Test for overall effect: Z=1.54 (P=0.12)

t t t
Test for subgroup differences: Chi’=0.02; df=1 (P=0.90); ’=0% 05 07 1 15 2
Favour hysterectomy  Favour ablation/resection

Fig. 2. (A) Bleeding perception: subjective outcome. (B) Bleeding perception: objective outcome. (C) Patient satisfaction both up to and
more than 2 years after treatment. Cl, confidence interval; df, degrees of freedom; SD, standard deviation; IV, inverse-variance.
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A

Ablation/resection Hysterectomy Risk ratio Odds ratio
Study or subgroup Events Total Events Total Weight M-H, fixed, 95% CI M-H. random. 95% CI
1.4.1 Up to 2 years after treatment
Cooper, 2019 78 196 153 224 45.3% 0.58[0.48, 0.71]  §
Dickersin, 2007 43 106 56 107 17.7% 0.78[0.58, 1.04] —
Elmantwe, 2017 12 14 13 13 4.4% 0.86[0.67, 1.11] =
Jain, 2016 13 14 14 14 4.6% 0.93[0.77,1.13] -+
Zupi, 2015 80 89 90 92 28.1% 0.92[0.85, 0.99] |
Subtotal (95% ClI) 419 450 100.0% 0.74[0.67, 0.82] +
Total events 226 326
Heterogeneity: Chi*=44.24; df=4 (P<0.00001); I’=91%
Test for overall effect: Z=6.01 (P<0.00001)
1.4.2 More than 2 years after treatment
Dickersin, 2007 6 47 3 51 4.5% 2.17(0.58, 8.19] -
Pinion, 1994 63 77 58 68 95.5% 0.96[0.83, 1.11] !
Subtotal (95% ClI) 124 119 100.0% 1.011[0.86, 1.19] 4
Total events 69 61
Heterogeneity: Chi*=1.85; df=1 (P=0.18); I’=45%
Test for overall effect: Z=0.16 (P=0.87)

I T T 1

Test for subgroup differences: Chi’=10.83; df=1 (P=0.0010); ’=90.8% 0.01 0.1 1 10 100

Favour hysterectomy  Favour ablation/resection

Fig. 3. (A) Chronic pelvic pain. (B) Quality of life. ClI, confidence interval; df, degrees of freedom; SD, standard deviation; IV, inverse-vari-
ance; HAD, hospital anxiety and depression; UFS-QOL SSS, uterine fibroid symptom and quality of life subscale scores.

0.50; 95% Cl, 0.05 to 5.52; one study) [15].

6. Adverse events-long-term

Ten studies recorded long-term adverse events [6,16-18,20-
23,25,26] (Supplementary Fig. 5). The grade quality of evi-
dence for this outcome was very low.

The outcomes favoring endometrial ablation or resection
were sepsis (RR, 0.27; 95% Cl, 0.13 to 0.58; one study) [22];
hematoma (RR, 0.35; 95% Cl, 0.12 to 0.99; I’=0%; four
studies) [6,20,22,23]; voiding dysfunction (RR, 0.14; 95% Cl,
0.03 to 0.63; one study) [15]; and pyrexia (RR, 0.21; 95% Cl,
0.08 to 0.61; one study) [16]. The outcome favoring hyster-
ectomy was recurrent menorrhagia (RR, 2.52; 95% Cl, 1.92
t0 3.32; I, 0%, seven studies) [15,17,20,23,25,26].

The outcomes which showed no certain difference be-
tween both procedures were hemorrhage (RR, 2.94; 95%
Cl, 0.12 to 71.30; one study) [20]; wound infection (RR, 0.13;
95% Cl, 0.02 to 1.04; I’=0%; two studies) [14,18]; readmis-
sion (RR, 0.46; 95% Cl, 0.17 to 1.28; I’=0%; three studies)
[16,20,23]; neuropathy (RR, 0.15; 95% Cl, 0.01 to 2.93; one
study) [16]; thromboembolic event (RR, 0.21; 95% Cl, 0.01
to 4.42; one study) [16]; cardiorespiratory event (RR, 0.15;
95% Cl, 0.01 to 2.93; one study) [16]; pneumonia (RR, 0.36;
95% Cl, 0.01 to 8.68; one study) [16]; endometritis (RR, 3.22;
95% Cl, 0.13 to 78.13; one study) [16]; and cuff cellulitis/
abscess (RR, 0.07; 95% Cl, 0.00 to 1.24; one study) [16].
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7. QoL and sexual function

Nine studies examined the QoL using a variety of methods
[15-17,19,20,23-26]. SF-12, EuroQol-5D, GR inventory-
score, and HAD score showed similar results in both groups.
Hysterectomy was favored at 2 years post-treatment (Fig.
3B) by uterine fibroid symptom and quality of life subscale
scores (MD, 7.43; 95% Cl, 5.61 to 9.26; one study) [25]; so-
cial functioning (MD, -0.91; 95% Cl, -1.10 to -0.72; I’=93%;
four studies) [19,20,23,24]; energy (MD, -0.42; 95% Cl,
-0.57 to -0.26; 1°=91%:; five studies) [16,19,20,23,24];
pain (MD, -0.28; 95% Cl, -0.44 to -0.13; ’=80%; five
studies) [16,19,20,23,24]; general health perception
(MD, -0.40; 95% Cl, -0.55 to -0.25; I’=75%; five studies)
[16,19,20,23,24]; and physical functioning (MD, -0.29; 95%
Cl, -0.47 t0 -0.11; ’=89%; four studies) [19,20,23,24].

The remaining subsections of the Standard Form 36;
namely role limitation (physical), role limitation (emotional),
and mental health, showed no certain difference between
the two groups. The sexual function was measured in one
study [20] using the SSRS at a 3-year follow-up period, which
showed similar results between the two groups (MD, -0.22;
95% Cl,-0.67 t0 0.23).

8. Further surgery

Further need for surgery was reported in 11 studies [15-
17,19-26]. All the studies reported that the women who

www.ogscience.org
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B
Ablation/resection Hysterectomy Mean difference Mean difference
Study or subgroup Mean SD Tota Mean SD Total Weight 1V, fixed, 95% Cl 1V, fixed, 95% Cl
1.2.1 Up to 2 years after treatment
Sesti, 2011 73.5 19.6 34 29.5 13 34 100.0% 44.00[36.09, 51.91]
Subtotal (95% ClI) 34 34 100.0% 44.00[36.09, 51.91]
Heterogeneity: not applicable
Test for overall effect: Z=1.02 (P=0.31)
1.7.2 Anxiety HAD scores up to 2 years after treatment
Crosignani, 1997 6.8 35 38 52 4 39 29.3% 0.42[-0.03, 0.87] —_—
Pinion, 1994 5.7 44 97 55 38 85 70.7% 0.05[-0.24, 0.34] ..
Subtotal (95% ClI) 135 124 100.0% 0.16 [-0.09, 0.40] *
Heterogeneity: Chi*=1.85; df=1 (P=0.17); ’=46%
Test for overall effect: Z=1.26 (P=0.21)
1.7.3 Depression HAD scores up to 2 years after treatment
Crosignani, 1997 4.7 3.8 38 4.1 37 39 29.7% 0.16[-0.29,0.61] _
Pinion, 1994 1.6 0.3 97 16 0.4 85 70.3% 0.00[-0.29, 0.29]
Subtotal (95% CI) 135 124 100.0% 0.05[-0.20, 0.29]
Heterogeneity: Chi*=0.34; df=1 (P=0.56); I’=0%
Test for overall effect: Z=0.38 (P=0.71)
1.7.4 GR inventory score
Pinion, 1994 14 48 97 14 6.9 95 100.0% 0.00(-0.28, 0.28]
Subtotal (95% ClI) 97 95 100.0% 0.00[-0.28,0.28]
Heterogeneity: not applicable
Test for overall effect: Z=0.00 (P=1.00)
1.7.5 UFS-QOL SSS
Elmantwe, 2017 9.98 1.22 20 1.82 0.91 20 100.0% 7.43[5.61,9.26]
Subtotal (95% ClI) 20 20 100.0% 7.43[5.61,9.26]
Heterogeneity: not applicable
Test for overall effect: Z=7.99 (P<0.00001)
4 1 t .l
Test for subgroup differences: Chi’=63.09; df=4 (P<0.00001); ’=93.7% 1 1 05 1
Favour ablation/resection  Favour hysterectomy
Ablation/resection Hysterectomy Mean difference Mean difference
Study or subgroup Mean SD Tota Mean SD Total Weight 1V, fixed, 95% CI 1V, fixed, 95% CI
1.7.9 SF12 - physical component - at 15 months after treatment
Cooper, 2019 524 9 216 53.5 89 219 100.0% -0.12[-0.31,0.07]
Subtotal (95% ClI) 216 219 100.0% -0.12[-0.31,0.07]
Heterogeneity. not applicable
Test for overall effect: Z=1.28 (P=0.20)
1.7.10 SF12-mental component at 15 months after treatment
Cooper, 2019 46.6 1.1 216 48.5 112 216 100.0% -0.17[-0.36, 0.02]
Subtotal (95% CI) 216 216 100.0% -0.17[-0.36, 0.02]
Heterogeneity. not applicable
Test for overall effect: Z=1.76 (P=0.08)
1.7.11 Eurogol score at 2 years after treatment
Dickersin, 2007 752 20.6 106 77.8 211 107 57.9% -0.12[-0.39, 0.14]
Dwyer, 1993 823 15.7 82 83.8 14.7 73 42.1% -0.10[-0.41,0.22]
Subtotal (95% CI) 188 180 100.0% -0.11[-0.32, 0.09]

Heterogeneity: Chi’=0.02; df=1 (P=0.90); ’=0%
Test for overall effect: Z=1.08 (P=0.28)

Test for subgroup differences: Chi’=69.50; df=10 (P<0.00001); I’=85.6%

-1

1 0.5 1

Favour hysterectomy  Favour ablation/resection

Fig. 3. (A) Chronic pelvic pain. (B) Quality of life. ClI, confidence interval; df, degrees of freedom; SD, standard deviation; 1V, inverse-vari-
ance; HAD, hospital anxiety and depression; UFS-QOL SSS, uterine fibroid symptom and quality of life subscale scores. (Continued)
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A
1.8 Further surgery

Ablation/resection Hysterectomy Risk ratio Odds ratio
Study or subgroup Events Total Events Total Weight M-H, fixed, 95% CI M-H. random. 95% CI
1.8.1 Up to 2 years after treatment
Cooper, 2019 (1) 18 307 2 309 30.0% 9.06[2.12,38.71] —_—
Crosignani, 1997 3 41 0 44 7.3% 7.50[0.40, 140.91] —_—
Dickersin, 2007 27 110 0 118 7.3% 58.96 [3.64, 955.12] —_—
Dwyer, 1993 32 99 0 97 7.6% 63.70 [3.96, 1025.88] _—
Elmantwe, 2017 12 99 0 97 7.6% 24.50[1.47, 408.14] —_—
Gannon, 1991 4 25 0 26 7.4% 9.35(0.53, 165.12] ——
Jain, 2016 1 20 0 20 7.5% 3.00[0.13, 69.52] —_—
O'Connor, 1997 19 116 0 56 10.1% 19.00[1.17, 309.09] —
Pinion, 1994 28 105 0 97 7.8% 52.70[3.26, 851.56]
Zupi, 2015 12 89 0 92 7.4% 25.83[1.55, 429.86] —_—
Subtotal (95% Cl) 1,011 956 100.0% 23.13[10.58, 50.57] -‘-
Total events 156 2
Heterogeneity: Chi’=5.48; df=9 (P=0.79); ’=0%
Test for overall effect: Z=7.87 (P<0.00001)
1.8.2 More than 2 years after treatment
0O'Connor, 1997 23 116 0 56 39.4% 22.90[1.42,370.26] — e
Pinion, 1994 (2) 39 102 1 95 60.6% 36.32[5.09, 259.21] ——
Subtotal (95% ClI) 218 151 100.0% 31.04[6.29, 153.11] ..-..
Total events 62 1
Heterogeneity: Chi’=0.07; df=1 (P=0.79); ’=0%
Test for overall effect: Z=4.22 (P<0.00001)

Test for subgroup differences: Chi’=0.11; df=1 (P=0.75); ’=0% 0.001 0.1 1 10 100

Favour ablation/resection  Favour hysterectomy

B
1.9 Duration of surgery & hospital Stay

Experimental Hysterectomy Std. mean difference Std. mean difference
Study or subgroup Mean SD Total Mean SD Total Weight 1V, fixed, 95% Cl 1V, fixed, 95% Cl
1.9.1 Duration of Surgery (minutes)
Cooper, 2019 44 23 295 114 38 306 34.7% -2.22[-2.42,-2.01] | |
Crosignani, 1997 13.1 3.7 41 70.7 83 44 0.7% -8.78[-10.19, -7.36] -
Dwyer, 1993 35 1.2 99 45 14.3 97 17.0% -0.78[-1.07,-0.49] =
Elmantwe, 2017 20.6 8.5 20 90.5 20.8 20 1.0% -4.31[-5.48, -3.14] —
Gannon, 1991 305 14 25 513 15 26 0.2% -14.11[-17.01,-11.20] —
Jain, 2016 216 29 20 120 16.9 20 0.4% -7.951[-9.89, -6.02] i
O'Connor, 1997 31.8 13.7 116 66.5 414 56 11.8% -1.32[-1.67,-0.97] ®
Pinion, 1994 448 13.7 105 61.4 219 97 17.1% -0.91[-1.20, -0.62] L
Sesti, 2011 29 17.6 34 150.7 53.9 34 2.9% -3.00[-3.71,-2.30] b
Zupi, 2015 4.7 19.2 89 71.5 28.1 92 14.2% -1.23[-1.55,-0.91] "
Subtotal (95% Cl) 844 792 100.0% -1.64[-1.76, -1.52] |

Heterogeneity: Chi*=341.89; df=9 (P<0.00001); I’=97%
Test for overall effect: 7Z=26.78 (P<0.00001)

1.9.2 Duration of Hospital Stay (weeks)

Cooper, 2019 0.09 0.007 303 0.13 0.027 306 43.5% -2.02[-2.22,-1.83] o
Crosignani, 1997 1.14 0.14 a1 186 0.14 44 2.1% -5.10 [-5.99, -4.20] -~
Dickersin, 2007 0.1 03 110 19 1 118 14.2% -2.39[-2.74, -2.05] "
Dwyer, 1993 2 1.7 99 6 1.2 97 11.0% -2.70[-3.09, -2.31] .
Elmantwe, 2017 0.88 0.26 20 16 034 20 2.5% -2.33[3.15,-151] -
Gannon, 1991 14 0.1 25 7.1 03 26 0.1%  -24.90[-29.96,-19.84] L

0'Connor, 1997 13 12 116 63 1.9 56 7.1% -3.40[-3.88, -2.92] -
Pinion, 1994 22 0.1 105 7 0.2 99 02%  -30.52[-33.52,-27.52] 1

Zupi, 2015 13 1.1 89 16 15 92 19.4% -0.23[-0.52,0.07] L
Subtotal (95% CI) 908 858  100.0% 2.04[-2.17,-1.91] |

Heterogeneity: Chi’=663.00; df=8 (P<0.00001); ’=99%
Test for overall effect: 7=30.99 (P<0.00001)

Test for subgroup differences: Chi’=19.84; df=1 (P<0.00001); ’=95.0% -20 _—10 _ 1 10
Favour ablation/resection  Favour hysterectomy

Fig. 4. (A) Further surgery. (B) Further surgery and duration of hospital stay. (C) Time to return to normal activity and time to return to
work. Cl, confidence interval; df, degrees of freedom; SD, standard deviation; IV, inverse-variance.

had undergone (E:A/R), but not those who had undergone  to 0.17; I°’=89%) and more than 2 years [22,26] (RR, 0.30;

hysterectomy, required to undergo a further surgery at the ~ 95% Cl, 0.23 to 0.36; I’=88%; Fig. 4A). About 15.4% of the
follow-up periods of up-to 2 years (RR, 0.15; 95% Cl, 0.13  women had to undergo further surgery in the first two after
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B
1.9 Duration of surgery & hospital stay

Experimental Hysterectomy Std. mean difference Std. mean difference
Study or subgroup Mean SD Total Mean SD Total Weight 1V, fixed, 95% CI 1V, fixed, 95% ClI
1.9.1 Duration of surgery (minutes)
Cooper, 2019 44 23 295 114 38 306 34.7% -2.22[-2.42,-2.01] u
Crosignani, 1997 13.1 3.7 41 70.7 83 44 0.7% -8.78[-10.19, -7.36] _
Dwyer, 1993 35 1.2 99 45 143 97 17.0% -0.78[-1.07,-0.49] u
Elmantwe, 2017 20.6 85 20 90.5 20.8 20 1.0% -4.31[-5.48,-3.14] _—
Gannon, 1991 30.5 14 25 513 15 26 0.2% -14.11[-17.01,-11.20] e
Jain, 2016 216 2.9 20 120 16.9 20 0.4% -7.95[-9.89, -6.02] —
O'Connor, 1997 318 13.7 116 66.5 414 56 11.8% -1.32[-1.67,-0.97] .
Pinion, 1994 44.8 13.7 105 61.4 21.9 97 17.1% -0.911[-1.20, -0.62] .
Sesti, 2011 29 17.6 34 150.7 53.9 34 2.9% -3.00[-3.71,-2.30] -
Zupi, 2015 41.7 19.2 89 715 28.1 92 14.2% -1.23[-1.55,-0.91] ™
Subtotal (95% Cl) 844 792 100.0% -1.64[-1.76, -1.52] |
Heterogeneity: Chi’=341.89; df=9 (P<0.00001); ’=97%
Test for overall effect: 7Z=26.78 (P<0.00001)
1.9.2 Duration of hospital stay (weeks)
Cooper, 2019 0.09 0.007 303 0.13 0.027 306 43.5% -2.02[-2.22,-1.83] ]
Crosignani, 1997 1.14 0.14 41 1.86 0.14 44 2.1% -5.10[-5.99, -4.20] -
Dickersin, 2007 0.1 0.3 110 1.9 1 118 14.2% -2.39[-2.74, -2.05] 5
Dwyer, 1993 2 1.7 99 6 12 97 11.0% -2.70[-3.09, -2.31] -
Elmantwe, 2017 0.88 0.26 20 16 0.34 20 2.5% -2.33[-3.15,-1.51] -
Gannon, 1991 14 0.1 25 71 03 26 0.1% -24.90 [-29.96, -19.84] —
O'Connor, 1997 13 12 116 6.3 1.9 56 7.1% -3.40[-3.88,-2.92] -
Pinion, 1994 2.2 0.1 105 7 0.2 99 0.2% -30.52 [-33.52, -27.52] i
Zupi, 2015 13 1.1 89 16 15 92 19.4% -0.23[-0.52, 0.07] n
Subtotal (95% Cl) 908 858 100.0% -2.04[-2.17,-1.91] |
Heterogeneity: Chi*=663.00; df=8 (P<0.00001); ’=99%
Test for overall effect: Z=30.99 (P<0.00001)

Test for subgroup differences: Chi’=19.84; df=1 (P<0.00001); ’=95.0%

-20 -10 1 10
Favour ablation/resection  Favour hysterectomy

C
1.10 Time to return to normal activity & work
Experimental Hysterectomy Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight 1V, fixed, 95% Cl 1V, fixed, 95% Cl
1.10.1 Time to return to normal activity (days)
Crosignani, 1997 8 4.3 41 13 6.5 44 0.1% -5.00[-7.33,-2.67] =|
Dwyer, 1993 7 1.6 99 28 15 95 0.0% -21.00 [-24.78, -17.22] -
O'Connor, 1997 133 189 116 322 17.5 56 0.0% -18.90 [-24.63, -13.17] -
Subtotal (95% Cl) 256 195 0.2% -10.41[-12.28, -8.54] ]
Heterogeneity: Chi’=59.26; df=2 (P<0.00001); ’=97%
Test for overall effect: Z=10.89 (P<0.00001)
1.10.2 Time to return to work (weeks)
Cooper, 2019 1.42 0.74 330 6 0.5 330 75.0% -4.58 [-4.68, -4.48] B
Crosignani, 1997 1.9 0.5 41 4.3 0.8 44 8.8% -2.40[-2.68,-2.12] -
Dwyer, 1993 2 1.7 99 " 55 95 0.5% -9.00[-10.16, -7.84] .
Gannon, 1991 2.1 0.3 25 9.7 0.8 26 6.4% -7.60[-7.93,-7.27] .
O'Connor, 1997 29 2.9 116 7.4 3.2 56 0.7% -4.50[-5.49, -3.51]
Zupi, 2015 0.5 0.2 89 0.5 14 92 8.3% 0.00[-0.29, 0.29]
Subtotal (95% Cl) 700 643 99.8% -4.22[-4.31,-4.14]
Heterogeneity: Chi’=1503.65; df=8 (P<0.00001); ’=100%
Test for overall effect: Z=99.06 (P<0.00001)
Total (95% Cl) 956 838 100.0% -4.23[-4.32,-4.15]
Heterogeneity: Chi’=1604.71; df=8 (P<0.00001); I’=100% } |

Test for overall effect: Z=99.45 (P<0.00001)
Test for subgroup differences: Chi’=41.80; df=1 (P<0.00001); ’=97.6%

-100 -50 1 50 1
Favour hysterectomy  Favour ablation/rese

Fig. 4. (A) Further surgery. (B) Further surgery and duration of hospital stay. (C) Time to return to normal activity and time to return to
work. Cl, confidence interval; df, full name; SD, standard deviation; IV, inverse-variance. (Continued)

the procedure. The percentage increased for the follow-up
period of more than 2 years to 28.4%.

The patients in the hysterectomy group were reported to
have undergone further surgery in three studies. One study

www.ogscience.org

described four incidences of further surgery; one ovarian cyst
excision, two oophorectomies, and one cystoscopy [22]. One
study reported two laparotomies following hysterectomy but
did not specify the surgery type [26]. Another study required
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cervical stump removal following laparoscopic supracervical
hysterectomy [15].

The most common causes of further surgery in the pa-
tients who underwent (E:A/R) were continued HMB or pain
[15,16,20,22,23,26]. One study reported further surgery at
a follow-up period of 14 years favoring hysterectomy. It was
not included in this meta-analysis as more than 20% of the
patients were lost to follow-up in the ablation group [24].
The grade quality of evidence for this outcome was very low.

9. Duration of surgery and hospital stay

Ten studies reported the duration of surgery [15,17,19-26],
which was revealed to be shorter in the (E:A/R) group than
the hysterectomy group (MD, -25.19; 95% Cl, -25.19 to
-24.47; ’=97%; Fig. 4B). Nine studies reported the length of
hospital stay [15,16,20-26], which was shown to be shorter
in the (E:A/R) group than the hysterectomy group (MD,
-0.07; 95% Cl, -0.07 t0 -0.07; I’=100%, ) (Fig. 4B).

10. Time to return to work and normal activity

The time to return to work was reported in six studies
[15,20-24]. This ranged from 2.4 to 9.0 weeks in favor of
endometrial ablation or resection compared to hysterectomy
(MD, -4.22; 95% Cl, -4.31 to -4.14; ’=100%; Fig. 4C). The
time to return to normal activity favored (E:A/R) by 5 to 21
days (MD, -10.41; 95% Cl, -12.28 to -8.54; 1°=97%; Fig.
4C), and was reported in three studies [20,22,23].

11. Cost effectiveness

The costs associated with healthcare were reported in 3 RCTs
[21,23,26] spanning a follow-up period of 1-5, 6 years. Two
studies [21,24] utilized questionnaires to evaluate the cost of
retreatment [23,26], length of hospital stay(s) since the initial
treatment [23,26], number of outpatient visits [26], and need
for hormone replacement therapy. The unit cost for each re-
source were determined and added to determine the overall
cost of therapy. Gannon et al. [21] did not report how the

Table 2. Table showing cost

cost was determined for the two treatment groups. The three
studies [21,23,26] reported comparison in the cost between
hysterectomy and (E:A/R) with mean costs of GBP1216 and
GBP3809, respectively (Table 2). The cost of sanitary products
was lower for those who had undergone hysterectomy with
savings of GBP85.10 compared to GBP58.30 in the (E:A/R)
group [26]. No meta-analysis was conducted for the cost
effectiveness as there was no uniform scale or comparable
outcome.

12. Risk of bias

The risk of bias was assessed and demonstrated in the risk-
of-bias graphs (Fig. 5). The majority of studies had low risk
of bias for allocation concealment and random sequence
generation. However, one study used a quasi-randomized
method [18], which provides high selection bias. Apart from
one study [19], all the other studies had high risk of bias
for blinding which could either be attributed to the single
blinding methods for the assessment of outcomes [16,24] or
the lack of blinding of participants, investigators, or asses-
sors [15,17,18,20-23,25,26]. These studies were therefore
deemed high risk of performance and detection biases.

13. Heterogeneity

No studies were excluded due to methodological heteroge-
neity. There was a low estimate of statistical heterogeneity
(I” <25%) in the patient satisfaction in the follow-up period
of more than 2 years, further surgery, and majority of ad-
verse outcomes. There was a moderate estimate of statistical
heterogeneity (25%; <I’ <75%) in the patient satisfaction in
the follow-up period of less than 2 years. There was a high
degree of statistical heterogeneity (I° >75%) in the subjec-
tive bleeding, QoL scores, duration of surgery, hospital stay,
return to work, and normal activity.

Study

Times when cost was recorded Total endometrial ablation/resection cost Total hysterectomy

Gannon et al. [21] (1991) Initial 407 1,207
Dwyer et al. [23](1993)  Initial, 4 months, 2 years 790 1,110
Pinion et al. [26] (1994)  Initial, 4 years 1,231 1,332
Mean 809 1,216
378 www.ogscience.org
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Fig. 5. Risk of bias.

Conclusion

Although hysterectomy and (E:A/R) improved the QoL and
were safe surgical options, this review showed that hyster-
ectomy had significantly better results in terms of improving
the subjective and objective bleeding-symptoms and patient-

www.ogscience.org

satisfaction up-to a follow-up period of 2 years.

In congruence with the 2020 Fergusson review, women
who underwent hysterectomy showed greater improve-
ments in bleeding than those who underwent (E:A/R) in the
short term. The effect, however, was reduced over time as
observed at the 2-year and 4-year follow-up periods which
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is reflected in the increasing number of re-interventions
(15.4% and 28.4%, respectively) [4]. Literature suggests that
at 5-year post-EA, 20% of the patients will have undergone
hysterectomy [27].

The satisfaction rates at the follow-up period of up-to 2
years were higher for hysterectomy compared to (E:A/R). The
literature reported 5% dissatisfaction following hysterectomy
compared to 13% following ablation at 12 months [28].
However, the difference in the satisfaction was similar to (E:A/R)
at the 2-year follow-up period. This supports the employ-
ment of (E:A/R) over hysterectomy as it shows that more
conservative procedures can provide similar long-term satis-
faction as more radical procedures. The discrepancy between
symptom control and satisfaction rates could be explained
on psychological grounds. The satisfaction may be attrib-
uted to the fulfilment of expectations rather than symptom
control [29]. It can be concluded that it is vital to address the
patient’s expectations prior to carrying out the procedure [30].

A study by Brandsborg et al. [31] showed that, after hys-
terectomy, 31.9% of the women experience chronic pelvic
pain with a significantly increasing risk if they had pelvic pain
pre-operatively. Talukdar et al. [32] and Thomassee et al. [33]
revealed that 16-20.8% of the women who undergo EA ex-
perience pelvic pain, mostly in the first 2 years [32,33]. Our
results suggest that there is no significant difference between
the groups after 2 years.

The meta-analysis showed overall low incidences of adverse
events following all procedures. Several studies reported that
women experienced more postoperative complications fol-
lowing hysterectomy than those who received (E:A/R) [34-36].

The QoL was measured using various scales. Therefore,
combining scales was not possible as aspects were measured
using different domains. Our data showed that in some QoL
measures, hysterectomy provided more substantial improve-
ment, whereas the results were similar between the groups
in other domains. Literature supports that hysterectomy
could result in the improvement of sexual function and QoL
[37]. However, no significant difference was evident in the
sexual function of the patients in the two groups in the RCTs
analyzed in this review [20].

Our results showed that the duration of surgery and hos-
pital stay increased post-hysterectomy compared to (E:A/R).
These findings are consistent across the trials and conform
with a previous meta-analysis which concluded that the
patients undergoing hysterectomy were likely to experience
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increased hospital stay [4,28]. It is important to note that
the duration of surgery and hospital stay for hysterectomy
is becoming shorter with the advancement of the surgical
techniques. More recent studies report a preference for lapa-
roscopic hysterectomies compared to abdominal or vaginal
hysterectomies [38]. However, hysterectomy remains a major
procedure, with longer duration of surgery and hospital stay,
compared to (E:A/R).

The time to return to work and resume normal activity
was shorter in the patients undergoing (E:A/R). This could be
attributed to the fact that EA does not require surgical inci-
sions. Furthermore, the techniques are simple to learn and
perform thus the procedure allows for the rapid recovery and
early return to work [39]. The cultural norms may influence
the time to return to work since the trials occurred in various
countries. The physical work demands might also influence
evidence [40].

Multiple factors affect the cost effectiveness of (E:A/R) com-
pared to hysterectomy. One modelling study suggested that
a second-generation ablation technique, namely the global
endometrial ablation, provides more savings as it involves
fewer complications and shorter hospitalization [41]. Similar
findings were reported by Gannon et al. [21] who demon-
strated significantly lower cost and shorter hospitalization
for EA. A model-based evaluation showed that hysterectomy
was more cost-efficient as it provides more quality-adjusted
life years compared to the first- and second-generation tech-
niques [5]. Moreover, Sculpher et al. [42] provided evidence
showing that hysterectomy was more cost-effective, despite
not being strongly conclusive. A follow-up from the Pinion et
al. [26] cohort demonstrated that the costs of EA were 7%
lower than those of hysterectomy [43]. Overall, hysterectomy
is more expensive but might be more cost-effective over time
due to the less need for a repeated operation or further care.
For instance, in the studies which included a follow-up pe-
riod of 1-2.2 years [21,23], the cost difference between the
groups was greater compared to the study with a follow-up
period of 4-5.6 years [44,45]. Despite the limited data, there
is a significant difference showing that the costs decreased
with the increase in the follow-up period. Thus, further re-
search is needed to address this issue.

The completion of data sets and high-quality RCTs are es-
sential in a quality systematic review. The majority of these
RCTs (75%; 9/12 RCTs) had good sequence generation and
allocation concealment compared with the reported litera-
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ture which showed that only 25% of the RCTs report the
randomization process [46].

Our study has some limitations. The lack of blinding in the
included RCTs could pose a source of bias [47]. Hall et al. [46]
showed that 50% of the surgical RCTs report blinding proce-
dures. Blinding of assessors was also low (25%; 3/12 RCTs);
these findings were lower than those reported in literature.
Incomplete outcome data can also pose a source of attrition
bias. Surgical trials commonly have attrition bias, especially
with mid- to long-term follow-up periods [48].

High levels of heterogeneity pose another potential limi-
tation due to the differences in how procedures were per-
formed between the different RCTs. Accordingly, sensitivity
analysis was performed to exclude the low-quality studies.
To address the statistical heterogeneity among the studies,
we re-checked the data extraction and entry into RevMan.
In addition, we conducted subgroup analysis to explore the
heterogeneity (up-to and more than 2 years after treatment).
Finally, the follow-up duration poses a potential limitation.
Thus, we intend to update this review within 2-3 years to
capture the longer-term outcomes.

This meta-analysis shows that (E:A/R) offers alternatives
to hysterectomy. Both procedures have high effectiveness
rates, impact on Qol, and safety. Hysterectomy is associated
with greater improvement in the bleeding symptoms, both
subjectively and objectively, and higher patient-satisfaction
up-to 2 years. However, it has longer operating times, longer
recovery periods, and higher rates of postoperative complica-
tions. On the other hand, (E:A/R) has lower initial cost than
hysterectomy but the need for further surgery is common;
therefore, there is no difference in the costs in the long-fol-
low-up. These results should be interpreted with caution due
to the heterogeneity of the trials included. An adequately-
powered and carefully-planned non-inferiority RCT compar-
ing between the different methods of (E:A/R) to those of
hysterectomy with long term follow-up periods is required to
inform the surgeons, patients, and decision makers with the
most clinically-effective and cost-effective surgical treatment
for HMB.
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