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summary

Background. Myomectomy, a fertility-preserving surgical proce-
dure for uterine fibroids the most common benign gynaecologi-
cal tumours is widely recommended for women desiring future
fertility. However, available economic data on myomectomy are
limited, methodologically inconsistent, and dispersed across dif-
ferent healthcare systems. This systematic review aimed to evalu-
ate the cost-effectiveness of myomectomy for symptomatic uterine
fibroids by synthesizing economic evaluations of various surgical
techniques and contexts.

Methods. A systematic search was conducted in four databases,
Web of Science, Embase, PubMed/MEDLINE, and Scopus for stud-
ies published between 1990 and 2025. Eligible studies included
full or partial economic evaluations comparing myomectony
to alternative surgical procedures. Study quality was appraised
using the Quality of Health Economic Studies (QHES) instrument.
To ensure comparability across currencies and years, all costs
were standardized to 2024 International Dollars using purchas-
ing power parity (PPP) adjustments.

Results. Fourteen studies met inclusion criteria: ten (71.4%) cost
analyses and four (28.6%) comprehensive economic evaluations.
Most studies (78.6%) originated from the United States. Reported
myomectomy costs varied substantially, ranging from $1,469 to

Background

Uterine fibroids, also known as leiomyomas or myomas,
are the most common benign tumours of the female
reproductive system, originating from smooth muscle
cells in the myometrium [1]. Although many women
remain asymptomatic, more than 70% of women
of reproductive age develop fibroids by age [2, 3].
When symptomatic, they can cause infertility, pelvic
pain, menorrhagia, pressure symptoms, and recurrent
pregnancy loss — conditions that significantly reduce
quality of life and impose clinical and economic burdens
worldwide [3, 4].

Treatment depends on factors such as symptom
severity, fibroid size and location, patient age, fertility
desires, and sociocultural considerations. Options
include pharmacological therapies, minimally invasive
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$626,197 (2024 International Dollars), reflecting heterogeneity
in surgical methods, healthcare settings, and analytical perspec-
tives. Only 35.7% of studies achieved high methodological qual-
ity. Economic outcomes were significantly influenced by the ana-
Iytical time horizon lifetime models generally favoured myomec-
tomy over hysterectomy, while studies with shorter follow-up
periods (<5 years) often concluded the opposite. Robotic-assisted
myomectomy was consistently more expensive ($57,283-366,596)
compared with conventional approaches ($28,721-$37,480).
Methodological shortcomings included limited time horizons,
unclear perspectives in 90% of cost analyses, and inadequate
sensitivity or uncertainty analyses in half of the studies.
Conclusion. Myomectomy appears to be a cost-effective interven-
tion from a lifetime perspective, particularly for women seeking
fertility preservation. However, existing evidence is constrained
by poor methodological quality and inconsistency in economic
frameworks. Future research should adopt standardized evalu-
ation models incorporating lifetime analytical horizons, clear
perspectives, and comprehensive uncertainty assessments to
strengthen evidence-based decision-making and ensure equitable
access to fertility-preserving surgical care.

techniques (e.g., endometrial ablation, uterine artery
embolisation, focused ultrasound), and surgical
procedures such as myomectomy or hysterectomy [5-7].
Myomectomy remains the preferred uterus-preserving
option, particularly for women wishing to maintain
fertility or avoid hysterectomy for personal reasons [8].
Modern myomectomy can be performed via open,
laparoscopic,  hysteroscopic, or  robot-assisted
approaches, each differing in invasiveness, recovery,
complications, and cost [9, 10]. Choosing the optimal
approach requires not only clinical but also economic
evaluation, especially in resource-limited settings [11].

Health economic analyses — such as cost-effectiveness,
cost-utility, and cost-benefit analyses — assess the
relationship between clinical outcomes and resource use
and are increasingly vital for evidence-based decision-
making [12]. Economic studies of myomectomy should
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consider factors like QALYSs, recurrence, reoperation,
fertility outcomes, and total direct and indirect costs.
However, current literature on the economics of
myomectomy remains fragmented, methodologically
inconsistent, and lacks standardisation. Many studies
have short time horizons, unclear perspectives,
inadequate sensitivity analyses, and inconsistent cost
reporting, limiting cross-study comparability [13-15].
These gaps underscore the need for a comprehensive
systematic review to synthesise existing evidence,
evaluate methodological quality, and guide future
research. This review aims to support clinicians, payers,
and policymakers in making informed decisions and
advancing health economic evaluations in uterine fibroid
management.

Methods

This study was carried out in accordance with the
2020 Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement
(CRD420251125403).

SEARCH STRATEGY

Several electronic databases, including PubMed/
MEDLINE, Embase, Scopus, and Web of Science,
were searched extensively for relevant literature.
Google Scholar was also included as a source. To
ensure the maximum retrieval of pertinent studies, the
search covered all publications from 1990 to 2025. A
combination of Emtree-controlled vocabulary, Medical
Subject Headings (MeSH) terms, and free-text keywords
pertinent to economic assessments of myomectomy
procedures were used in the search strategy.

The following Boolean logic operators were employed
in the main search strategy:

(Cost-effectiveness[tiab] OR cost*[tiab] OR
(Effectiveness[tiab] AND Cost[tiab]) OR Cost-
Benefit[tiab] OR “Cost Benefit’[tiab] OR Cost-
Utility[tiab] OR “Cost Utility”’[tiab] OR “Economic
Evaluation*”[tiab] OR  (Evaluation*[tiab] AND
Economic[tiab]) OR “Health resource allocation”[tiab]
OR “Medical economics’[tiab] OR (Medical[tiab]
AND economic[tiab]) OR “Health economics™[tiab]
OR Economic*[ti] OR “Decision analysis”[tiab]
OR Decision-analytic[tiab] OR “cost analysis”[tiab]
OR (Cost[tiab] AND analysis[tiab]) OR “cost
comparison” [tiab] OR “Decision analysis”[tiab] OR
(Decision[tiab] AND analytic[tiab])) AND (“Uterine
Myomectomy”’[Mesh] OR Myomectomy|[tiab]
OR (Myomectomies[tiab] AND Uterine[tiab]) OR
(Myomectomy[tiab] AND Uterine[tiab]) OR “Uterine
Myomectomies”’[tiab] OR Myomectomies[tiab] OR
Fibroidectomy[tiab] OR Fibroidectomies[tiab] OR
uterine-preserving[tiab]) AND (Leiomyoma[Mesh]
OR Leiomyomas[tiab] OR Fibroid*[tiab] OR “Fibroid
Tumor*”[tiab] OR (Tumor*[tiab] AND Fibroid[tiab])
OR Fibromyoma*[tiab] OR “Fibroid Uterus”’[tiab] OR
(Uterus[tiab] AND Fibroid[tiab]) OR (Leiomyoma][tiab]

AND  Uterine[tiab]) OR  (Fibroid*[tiab] AND
Uterine[tiab]) OR  “Uterine  Fibroid*”[tiab] OR
(Fibroma*[tiab] AND Uterine[tiab]) OR (Fibromas][tiab]
AND Uterine[tiab]) OR “Uterine Fibroma*”’[tiab])
Other techniques, such as manual screening of reference
lists from included studies and pertinent systematic
reviews, forward citation tracking of seminal publications,
and consultation with health economics specialists with
expertise in gynaecological interventions, were used to
increase search sensitivity. Every search was carried
out by two separate reviewers to guarantee thorough
coverage and methodological rigour.

INCLUSION CRITERIA

Studies were considered eligible for inclusion if they
met the requirements listed below: (1) Study Design:
original research publications that offer official economic
assessments of myomectomy procedures, such as cost,
cost-effectiveness, cost-utility, cost-minimization, or
cost-benefit analyses; (2) Population: research on adult
women (218 years old) who have been diagnosed with
uterine fibroids that are symptomatic and need surgery;
(3) Intervention: Economic analyses of any myomectomy
procedure, such as hysteroscopy myomectomy, robotic-
assisted laparoscopic myomectomy, open abdominal
myomectomy, or laparoscopic myomectomy; (4)
Outcomes: Research that presents quantitative economic
results, such as incremental cost-effectiveness ratios,
quality-adjusted life years, disability-adjusted life years,
direct and indirect healthcare costs, or other verified
health economic metrics; (5) Publication Characteristics:
Full-text accessible, peer-reviewed publications.

ExcLUSION CRITERIA

Studies that did not use English, did not include
economic evaluation components, were case reports,
letters to editors, editorials, conference abstracts, or
commentaries, had previously been the subject of
systematic reviews or meta-analyses, evaluated only
non-surgical fibroid treatments (medical therapy, uterine
artery embolisation without surgical comparison),
were conducted in laboratories or on animals, or had
insufficient methodological detail for quality assessment
were all excluded.

STUDY SELECTION PROCESS

All retrieved citations were systematically screened using
a standardised method by two independent reviewers
(B.D. and A.S.). Potentially relevant publications were
first screened by comparing their titles and abstracts
to predefined eligibility requirements, and then their
full texts were evaluated. Unresolved disagreements
were decided by a third senior reviewer (M.B.) who
specialised in health economics.

DATA EXTRACTION

A thorough, pilot-tested electronic data collection form
created especially for cost assessments of surgical
procedures was used to extract data (16). Through pilot
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Fig. 1. PRISMA Flowchart of Study Selection Process.
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testing on three randomly chosen studies, the extraction
tool was improved to guarantee data capture reliability,
completeness, and clarity.

Data from all included studies was independently
extracted by two reviewers (B.D. and A.S.); any
discrepancies were found and discussed. By having
a third reviewer independently verify 25% of the
extractions, quality assurance was preserved. The
following domains were covered by the extracted data:
(1) Study characteristics: first author, year of publication,
nation of origin, study design, data sources, sample
size, clinical features, patient demographics, length
of follow-up, and funding sources; (2) Intervention
Specifics: Comparator interventions, surgical approach
features, clinical effectiveness results, safety parameters,
and specific myomectomy techniques assessed; (3)
Economic Methodology: type of economic analysis,
analytical viewpoint (payer, healthcare system, societal),
time horizon, discount rates used, modelling techniques,
and uncertainty management techniques ; (4) Economic
Outcomes: Quality-adjusted life years, willingness-to-
pay thresholds, incremental cost-effectiveness ratios,
sensitivity analysis results, and detailed cost components
(direct medical costs, direct non-medical costs, and
indirect costs).

All monetary values were standardized using the
protocol outlined by Shemilt et al. [17] in order to
facilitate meaningful comparison across studies
carried out in various nations and time periods. This
methodical technique included: (1) Identification of
Original Currency: Base year and original currency
documentation for all cost data reported in each study; (2)
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Inflation Adjustment: Using country-specific Consumer
Price Indices from the International Monetary Fund and
national statistical offices, historical costs are converted
to 2024 values; (3) Currency Conversion: Inflationary
costs are translated to US dollars using annual average
exchange rates from the International Monetary
Fund’s International Financial Statistics database; (4)
Purchasing Power Parity Adjustment: Using purchasing
power parity conversion factors from the databases of
the World Bank and Organisation for Economic Co-
operation and Development, the final conversion is
made to international dollars [18, 19].

With original study periods ranging from 1997 to 2024,
this thorough approach made it easier to compare studies
from various healthcare systems, such as those in the
US, Canada, EU nations, and Asian healthcare markets.

QUALITY ASSESSMENT

Two reviewers independently evaluated the included
studies’ methodological quality using instruments that
were appropriate for the study design and had been
validated. Utilising the Quality of Health Economic
Studies (QHES) checklist, a comprehensive 16-item tool
that assesses study design, data collection techniques,
analytical approaches, and reporting quality, full
economic evaluations were evaluated. A modified
version of the QHES instrument specially designed for
cost estimation studies was used to assess cost analysis
studies. Criteria from accepted guidelines for cost-of-
illness research were also added [20, 21].

High quality (275%), moderate quality (50-74%), and
low quality (<50%) were the three categories used
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to determine quality scores, which were expressed
as percentages of the highest possible scores. The
interpretation of study results was guided by quality
assessments, which also helped to synthesise the
evidence overall.

DATA SYNTHESIS

The quantitative meta-analysis was neither appropriate
nor practical due to the significant heterogeneity in
study methodologies, analytical perspectives, patient
populations, healthcare settings, and outcome measures.
Rather, an organized narrative synthesis was carried out
in accordance with accepted frameworks for combining
the evidence from economic evaluations [22, 23]. The
synthesis method encompassed multiple analytical
aspects: (1) Geographic Analysis: To find system-related
cost variations, the findings are stratified by healthcare
system characteristics and nation-specific economic
contexts; (2) Technique-Based Comparison: To find
patterns of relative cost-effectiveness, economists
systematically compare the economic results of various
myomectomy techniques (open, laparoscopic, robotic-
assisted, and hysteroscopy); (3) Temporal Analysis:
Analysing economic outcome trends from 2002 to 2025
in order to analyse how relative cost-effectiveness has
changed over time; (4) Quality-Stratified Analysis:
Interpretation of results based on study quality ratings to
evaluate the soundness of economic conclusions.

In order to facilitate cross-study comparison, the results
are displayed in structured summary tables that include
methodological features, incremental cost-effectiveness
ratios, and thorough cost breakdowns.

To evaluate the reliability of economic conclusions,
sensitivity analyses carried out in primary studies were
methodically recorded and combined. Primary studies
used deterministic one-way and multi-way sensitivity
analyses, Monte Carlo simulation for probabilistic
sensitivity analysis, and scenario analyses to look at
different assumptions about important parameters.
Myomectomy technique (conventional open versus
minimally invasive approaches); healthcare system
context (single-payer versus multi-payer insurance
systems); study methodology (empirical versus model-
based analyses); analytical perspective (healthcare payer
versus societal perspective); and time horizon (short-
term perioperative costs versus long-term healthcare
utilization) were all examined through subgroup
analyses. According to Van Hout et al., a web-based
adjustment methodology was used for all quantitative
analyses, including currency conversions and inflation
adjustments (17). This strategy makes use of globally
accepted economic indicators, particularly GDP
deflators and purchasing power parity (PPP) indices,
which are obtained from reliable databases like the
World Bank and the Organization for Economic Co-
operation and Development (OECD). These indices
were used to improve the comparability and validity of
economic assessments by methodically standardizing
cost data from different currencies and price years to a
common target currency and price year. This approach

minimizes bias related to manual adjustments, promotes
reproducibility, and guarantees methodological
transparency. In addition, all data extraction templates,
analytical procedures, and supplemental materials are
made available to qualified researchers upon reasonable
request in order to advance the ideals of open science.

Results

The initial identification phase identified 834 articles
from databases such as PubMed (151 articles), Scopus
(174 articles), Embase (302 articles), and Web of Science
(207 articles) in accordance with the systematic study
selection process that adheres to PRISMA guidelines.
Additionally, 2,997 articles were identified from other
sources (Google Scholar, etc.), for a total of 3,831
articles. 2,954 articles remained for initial screening
after 877 duplicate articles were eliminated.

2,892 articles were eliminated during the screening stage
on the basis of abstract and title screening. 48 of the 62
articles that were left to be evaluated in full text were
disqualified for a variety of reasons, such as case reports,
letters to the editor, conference abstracts, non-English
studies, and study protocols. Finally, the qualitative
synthesis included

CLASSIFICATION AND DISTRIBUTION OF SELECTED
STUDIES

Ten studies (71.4%) carried out pure cost analyses, while
four studies (28.6%) of the 14 studies that were ultimately
chosen were comprehensive economic evaluations that
included cost-effectiveness or cost-utility analyses.
In terms of geographic distribution, one study (7.1%)
was carried out in Canada, one study (7.1%) in Hong
Kong, eleven studies (78.6%) in the United States,
and one study (7.1%) in France. Furthermore, a single
multi-country study encompassing England, France, and
Germany was carried out (Tab. I).

The standardized QHES (Quality of Health Economic
Studies) tool was used to evaluate four comprehensive
economic evaluation studies. With a score of 98.5
out of 100, the study by You et al. [24] showed the
best methodological quality. This study performed
exceptionally well across all major criteria, including
transparency of the economic model (8 points), selection
of reliable data sources (7.5 points), uncertainty analysis
(9 points), and clear objective presentation (7 points).
The study by Boyer De Latour et al. [25] came in third
with 89 points, while the study by Behera et al. [26]
came in second with 94 points. Due mainly to flaws
in the data abstraction methodology (3 out of 5) and
an insufficiently thorough literature search (5 out of 8
points), the study by Thao et al. [27] received the lowest
quality score of 76 points.

ASSESSMENT OF COST ANALYSIS STUDIES

The QHES-Modified tool was used to assess ten cost
analysis studies. For clearly, precisely, and quantifiably
presenting study objectives, all studies (100%) received
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Tab. I. QHES- Modified (Quality of Health Economic Studies - Modified) for Cost Analysis Studies.

Number

Item

Al-
Fozan.
etal
(2002)

J.
Goldberg.
etal.
(2007)

CJ.

Dembek.

etal.
(2007)

A.P.

G.S

Advincula. | .Carls.

etal
(2007)

etal
(2008)

Fernandez
etal.
(2009)

K. Nash.
etal.
(2011)

A.
Harrington.
etal
(2020)

E.
Brooks.
et al.
(2020)

J.
Cronan.
etal.
(2020)

Was the study
objective presented
in a clear, specific,
and measurable
manner?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Were the
perspective of the
analysis (societal,
third-party payer
etc.) stated? Were
the reasons for the
perspective selection
stated?

No

Partially

Partially

Partially

Partially

Partially

Partially

Partially

Partially

Partially

If estimates came
from a subgroup
analysis, were the
groups prespecified
at the beginning of
the study?

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Was uncertainty
handled by statistical
analyses to address
random events and
sensitivity analysis

to cover a range of
assumptions?

No

Partially

No

No

Yes

Yes

No

Partially

Yes

Yes

Was incremental
analysis performed
between alternatives
for resources and
costs?

No

Yes

No

No

Partially

No

Partially

No

Partially

Partially

Did the analytic
horizon allow time
for all relevant
and important
outcomes? Were
benefits and costs
that went beyond
1 year discounted
(3% to 5%) and
justification given
for the discount
rate?

No

No

Partially

No

No

No

No

No

Partially

No

Was the
measurement of
costs appropriate
and the
methodology for
the estimation
of quantities and
unit costs clearly
described?

Partially

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Did the author(s)
explicitly discuss
direction and
magnitude of
potential biases?

No

No

Partially

Partially

Partially

No

Partially

Partially

Partially

Partially

Were the
conclusions/
recommendations
of the study justified
and based on the
study results?

Yes

Yes

Yes

Yes

Yes

Partially

Yes

Yes

Yes

Yes

10

Was there a
statement disclosing
the source of
funding for the
study?

No

Partially

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

E251




B.D. TELI ET AL.

full scores [13-15, 28-34]. However, nine studies (90%)
only partially met this criterion, and only one study (7%)
fully specified the analytical perspective.

Three studies (30%) carried out full uncertainty analysis,
two studies (20%) carried out partial analysis, and five
studies (50%) carried out no uncertainty analysis at
all. Additionally, just two studies (20%) carried out
incremental analysis between treatment alternatives in its
entirety, four studies (40%) did so in part, and four studies
(40%) did not provide incremental analysis at all (Tab. II).

Tab. Il. QHES (Quality of Health Economic Studies).

StuDpY DESIGN AND TYPE OF ECcONOMIC
EVALUATION

Two studies [24, 27] used Markov models, one study
[26] used a decision model, and one study [25] used a
multicenter interventional study design out of the four
comprehensive economic evaluation studies. In terms
of the kind of economic evaluation, cost-effectiveness
analysis was used in two studies [25, 27], cost-
utility analysis was used in one study [24], and cost-
minimization analysis was used in one study [26].

Number Item

M.A.
Behera. et
al. (2012)

V. Thao.
etal
(2023)

A.B. De
Latour. et
al. (2025)

J.H.S. You.

POINtS | ot al. (2009)

Was the study objective presented in a clear, specific,
and measurable manner?

7 7 7 7 7

Were the perspective of the analysis (societal, third-
2 party payer etc.) stated? Were the reasons for the
perspective selection stated?

Were cost and health variable estimates used in
the analysis from the best available source (i.e.,
randomized control trial — best, expert opinion —
worst)?

groups prespecified at the beginning of the study?

If estimates came from a subgroup analysis, were the

Was uncertainty handled by statistical analyses to

a range of assumptions?

5 address random events and sensitivity analysis to cover

Was incremental analysis performed between
alternatives for resources and costs?

Was the methodology for data abstraction (including

the value of health states and other benefits) stated?

Did the analytic horizon allow time for all relevant
and important outcomes? Were benefits and costs
that went beyond 1 year discounted (3% to 5%) and
justification given for the discount rate?

Was the measurement of costs appropriate and the

costs clearly described?

9 methodology for the estimation of quantities and unit

Were the primary outcome measure(s) for the

10 economic evaluation clearly stated and did they

outcomes?

include the major short-term, long-term, and negative

Were health outcomes measures/scales valid and

1 were not available, was justification given for the

measures/scales used?

reliable? If previously tested valid and reliable measures

Were the economic model (including structure),
study methods and analysis, and the components of
the numerator and denominator displayed in a clear,
transparent manner?

12

Were the choice of economic model, main
13 assumptions, and limitations of the study stated and
justified?

Did the author(s) explicitly discuss direction and

14 magnitude of potential biases?

15 justified and based on the study results?

Were the conclusions/recommendations of the study

Was there a statement disclosing the source of

16 funding for the study?

Total
points

98.5 76 9 89




ANALYTICAL PERSPECTIVE AND TIME HORIZON

Three (75%) of the studies were from the perspective
of the healthcare system (25-27), and one (25%) was
from the perspective of society [24]. Studies ranged in
duration from one month after surgery (25) to lifetime
[27]. Behera et al.’s study examined a brief pre- and
post-operative period, while You et al.’s study examined
a five-year time horizon as well.

SAMPLE SI1ZE AND STUDY POPULATION

Boyer De Latour et al. used a study with 99 patients,
while Thao et al., used a model with 10,000 simulated
patients. Whereas the study by Behera et al. examined
roughly 1,000 patients from secondary data sources
(Tab. III), the study by You et al. employed model-
based analysis of a hypothetical symptomatic fibroid
population [24].

EconoMmic OUTCOMES AND COST-EFFECTIVENESS
ANALYSIS

Purchasing Power Adjustment and Currency
Standardization

To facilitate valid comparison, all expenses reported in
the studies were converted to 2024 international dollars
using purchasing power parity (PPP) indices. This
analysis revealed that the cost of a myomectomy varied
by study country, costing year, and surgical technique,
ranging from $1,469 to $626,197 in international dollars.

Cost Analysis of Different Myomectomy Methods

The study by Behera et al. showed that the least expensive
surgical procedure is abdominal myomectomy (AM),
which costs $7,008 in international dollars (26). Robot-
assisted myomectomy (RAM), which cost $10,361
dollars, was the most expensive procedure, while
laparoscopic myomectomy (LM), which cost $8,828
dollars, was ranked as intermediate. These results
aligned with those of other related studies (Tab. IV).

Cost-Effectiveness Analysis Results

According to Thao et al.’s study, which used a Markov model
with a lifetime horizon, the most cost-effective option for
women aged 40 and over is a myomectomy with a QALY of
19.38 and a cost of $626,197, as opposed to a hysterectomy
with oophorectomy (QALY=19.42, cost=$652,237 dollars)
and without oophorectomy (QALY=19.35, cost=$662,192
dollars) (27). According to calculations, myomectomy’s
incremental cost-effectiveness ratio ICER) was $726,877
for every extra QALY.

The results of the five-year study by You et al. showed
that hysterectomy (QALY=4.368, cost=$2,081 dollars)
is more cost-effective than myomectomy (QALY=4.273,
cost=$2,234 dollars) and uterine artery embolisation
(QALY=4.245, cost=$2,187 dollars) [24]. According to
Table IV, the ICER for myomectomy in this study was
$1,669 per QALY.

The study by Boyer De Latour et al. demonstrated
that although robot-assisted myomectomy was more
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expensive ($11,445 vs. $6,373 for open myomectomy)
and had fewer complications, it had an ICER of
$221,484 per patient without complications, which is
not cost-effective at the €71,000 willingness-to-pay
threshold [25].

RESULTS OF COST ANALYSIS STUDIES

Cost Differences by Geography and Healthcare System

The cost of myomectomy varies greatly by country, type
of healthcare system, study year, and surgical technique,
according to an analysis of ten cost studies. Germany
($4,322 dollars), France ($1,469-$4,771 dollars),
and England ($2,438-$7,941 dollars) have different
myomectomy costs, according to a study by Fernandez
et al. that was carried out in three European countries
(Tab. VI) [33].

Impact of Insurance Type on Treatment Costs

Treatment costs are significantly impacted by the type of
insurance, according to a study conducted by Harrington
etal. on 113,091 patients [34]. Patients with commercial
insurance paid $17,797 for a myomectomy, while those
with Medicaid paid $14,727. This 20.8% discrepancy
shows how the type of insurance coverage has a big
influence on treatment expenses.

Cost Comparison of Different Uterine Fibroid
Treatment Methods

According to a study by Brooks et al. that examined
8,548 patients who had undergone myomectomy,
the least expensive uterine fibroid treatment method
is transcervical fibroid ablation (TFA), which costs
$11,406; the most expensive is myomectomy, which
costs $29,065; and the most expensive is hysterectomy,
which costs $30,815 [29].

The cost of this procedure ($5,716 dollars) is ranked as
intermediate when compared to endometrial ablation
($3,583 dollars), hysterectomy ($4,108 dollars), and
uterine fibroid embolization ($7,938 dollars), according
to a study conducted by Cronan et al. on 11,344
myomectomy patients [31].

Analysis of Direct and Indirect Costs

Carls et al.’s study, which examined 22,860 surgical and
14,214 non-surgical patients, revealed that myomectomy
may put less of a financial strain on employers when
indirect costs like lost productivity and missed work
are taken into account [30]. When compared to other
treatment options, which cost $26,807, the unadjusted
myomectomy cost $22,701 and the adjusted cost was
$28,787. This represents a significant difference.

COMPARATIVE ANALYSIS OF MYOMECTOMY
SuRrGICAL METHODS

Robotic Myomectomy Compared to Traditional

Techniques
The research conducted by Nash et al. on 133 patients



B.D. TELI ET AL.

Tab. lll. Characteristics and Key Findings of Economic Evaluation Studies.

study Title First Author P”b\'('::rtm“ Country | Costing Year sample Size Intervention

About 1,000 patients Abdominal
(200 with robotic myomectomy

Cost Analysis assistance, 300 (AM),

of Abdominal, 2009 (all costs with laparoscopy, Laparoscopic

Laparoscopic, and Behera MA 2012 United States | converted to and more than 500 myomectomy

Robotic-Assisted 2009 USD) with abdominal (LM), Robotic-

Myomectomies myomectomy; assisted
secondary data myomectomy
sources) (RAM)

Cost-effectiveness of

Myomectomy versus )

Hysterectomy in Thao V 2023 United States | 2020 gi?h%?gtgg?]?del based Myomectomy

Women with Uterine

Fibroids

Robot-assisted 99 patients (66 open e

Myomectomy versus Boyer De 2005 France 2021 (costs in myomectomy cases, En%%%;ssésr;ef

Open Surgery: Cost- Latour A 2021 EUR) 33 robotic-assisted (RAM)

effectiveness Analysis myomectomy cases)

) Analysing a

gﬁgggnezstrgr:y Approximately | hypothetical population

Hysterectom\'/ or 2006 (currency | with fibroid symptoms

Myomectomy for You JHS 2009 Hong Kong gonversmn gsmgda model Ejnot' d Myomectomy

symptomatic Uterine rom HKD to ased on a randomise

Fibroids: A Cost- USD in the same | controlled trial, but

Utility Ahalysis year) using multiple RCT data
sources)

(106 abdominal myomectomy and 27 robot-assisted
laparoscopic myomectomy) revealed that, even though
the robotic approach is more expensive ($66,596 versus
$37,480), the clinical results are on par with or better
[15]. To ascertain cost-effectiveness, the authors stressed
that a long-term assessment is required.

Robot-assisted myomectomy ($57,283 dollars) is
roughly twice as expensive as abdominal myomectomy
($28,721 dollars), but it offers substantial clinical
benefits, according to a study by Advincula et al. on 58
patients [28].

Long-term Economic Analysis
The cost-effectiveness of myomectomy over the long term

has been the subject of conflicting research. The study by
You et al. with a five-year horizon found hysterectomy
to be more effective [24], while the study by Thao et al.
with a lifetime horizon presented myomectomy as the
most economical option [27]. Differences in the study
population, time horizon, and model assumptions are
probably the cause of this discrepancy.

Discussion
Evidence from 14 studies assessing the financial burden

and cost-effectiveness of myomectomy for uterine
fibroids across various healthcare systems was compiled
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Type of . e Willingness-
Comparator |Study Design| Economic P‘;?:Qg:iavle Time Horizon SeAﬂsa'E‘sli':y to-Pay Key Findings
Evaluation Threshold
Brief Robotic-assisted
postoperative | All myomectomy
) Not relevant
Comparative . phase parameters was the most
analysis among CO.St anal\(s!s CO.St.' o Healthcare (undefined underwent folr gost— ) costly procedure,
using decision | minimization | system minimization . ;
AM, LM, and model analysis perspective length. a one-way analysis, or not while abdominal
RAM most likely sensitivity a |icat;le myomectomy
treatment analysis. PO showed the
phase) lowest cost.
the model
showed The most
sensitivity economical
\l;lv\i/tsr'feorrectomy Markov Cost- Healthcare o to fibroid il?(gggﬁ)ty- treatment for
without deC|S|c_>n— eFFect!veness system . Lifetime recurrence adjusted life _uterlne fibroids
oophorectomy analytic model | analysis perspective rateg and vear (QALY) in women
quality- aged 40 was
adjusted life myomectomy.
years.
RAM was more
expensive but
led to fewer
RAM showed a complications
Multicenter S:nes-i\t/\i/\e/]i\év 50% likelihood ?1?)2 paitsaklusjtr;s-r
Open retrospective | Cost- ) Hospital One month analysis and of cos_t— the incremental
myomectomy | non- effectiveness perspective | post-surgery | bootstrap effectiveness at cost-effectiveness
(OM) interventional |analysis this threshold, . \
study were up to €71,000 ratio was higher,
performed. per patient and RAM was not
' cost-effective
at standard
willingness-to-pay
thresholds.
During the five-
year time frame,
One-way and hysterectomy
probabilistic | Unreported proved to be
Hysterectomy | Probabilistic Monte Carlo | (the more cost-
and uterine and " . sensitivity manuscript effective than
artery deterministic gr?aslty_sui;m(lgj A) E)Cé?s%tgtl:tiv e Five years analyses does not myomectomy,
embolization |elementsina (10,000 specify the which had lower
(UAE) Markov model iterations) willingness-to- | QALYs and higher
were carried | pay threshold) | costs than
out. hysterectomy but
better QALYs than
the UAE.

in this systematic review. Only four studies (28.6%)
carried out comprehensive economic evaluations
that included quality-adjusted life years (QALYs) or
incremental cost-effectiveness ratios (ICERs), according
to our analysis, which showed significant methodological
heterogeneity. There is a substantial evidence gap in
fertility-preserving interventions because the remaining
studies were restricted to cost analyses.

Surgical technique, the features of the healthcare system,
and the analytical viewpoint were the main causes of the
observed cost variation, which ranged from $1,469 to
$626,197 (international dollars 2024). This 450-fold
disparity highlights important methodological flaws that
restrict the synthesis of evidence and clinical judgement,
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as well as the difficulty of economic evaluation in
gynaecological surgery.

Above all, our results show that the choice of time horizon
significantly changes economic conclusions. While
shorter-term analyses (<5 years) frequently came to the
opposite conclusion, studies using lifetime horizons
consistently preferred myomectomy over hysterectomy.
Given that the benefits of fertility preservation accrue
over decades rather than months, this temporal sensitivity
has significant ramifications for clinical guidelines and
reimbursement decisions.

The methodological quality assessment found alarming
flaws in all of the included research. Only 35.7% of the
studies received high-quality ratings using validated
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Tab. IV. Economic Outcomes and Cost-Effectiveness Results (PPP-Adjusted to 2024 International USD).

Original
. . Myomectomy Myomectomy Cost
Study First Author | Country Costing Cost (Original) (2024 1$)
Year

Cost Analysis of Abdominal, Laparoscopic, United AM: $4,937; LM: AM: $7,008; LM:
and Robotic-Assisted Myomectomies Behera MA States 2009 UsD $6,219; RM: $7,299 | $8,828; RM: $10,3671
Cost-effectiveness of Myomectomy United
versus Hysterectomy in Women with Thao V States 2020 USD | $528,217 $626,197
Uterine Fibroids
Robot-assisted Myomectomy versus Open| Boyer De France 2021 EUR | RAM : €8,022 §11,445
Surgery: Cost-effectiveness Analysis Latour A
Uterine Artery Embolization,
Hysterectomy, or Myomectomy for $9,036 (converted
Symptomatic Uterine Fibroids: A Cost- You JHS Hong Kong | ~2006 HKD from HKD) $2,234
Utility Analysis

QHES criteria, with specific shortcomings in perspective
specification (90 percent of cost analyses lacked a
clear analytical perspective) and uncertainty analysis
(50 percent of studies did not provide an uncertainty
assessment). The validity and applicability of economic
evidence are seriously jeopardised by these constraints.
A significant methodological flaw in 70% of cost studies
is the lack of sensitivity analysis, since robust health
economic evaluation relies heavily on the quantification
of uncertainty [35]. Additionally, the emphasis on
short-term expenses (median follow-up: 12 months)
consistently undervalues fertility-preserving measures
whose advantages last throughout reproductive lifespans.
There is an urgent need for standardized evaluation
frameworks created especially for reproductive health
interventions, and these methodological flaws reflect
larger issues in the economic evaluation of fertility-
preserving procedures.

Significant cost differences related to the healthcare
system were found by our analysis, with significant
equity implications. Harrington et al. found a 20.8% cost
difference between commercial insurance ($17,797) and
Medicaid coverage ($14,727) in the US alone, indicating
that insurance type may affect access to treatment [34].
Given that women of reproductive age from a variety
of socioeconomic backgrounds are disproportionately
affected by uterine fibroids, this finding is especially
alarming.

With European costs ranging from $1,469 (France) to
$7,941 (England) across comparable healthcare systems,
international comparisons further demonstrated system-
level variations [28]. Rather than innate variations in
clinical efficacy, these discrepancies most likely reflect
variations in resource pricing, clinical pathways, and
reimbursement structures. In addition to indicating that
economic evidence might not be directly transferable
across healthcare systems without suitable adaptation,
this variation has significant ramifications for the
development of international guidelines.

According to economic analysis, the mean incremental
cost of robotic-assisted myomectomy (RAM) is €3,555

per procedure, which is significantly higher than that of
open myomectomy (OM). Beyond the usual willingness-
to-pay thresholds (usually €50,000-€100,000 per
QALY), the incremental cost-effectiveness ratio (ICER)
increased to €155,241 per complication avoided (main
outcome: avoidance of transfusions or intraoperative
blood loss >500 mL). Significantly, RAM decreased
readmissions (0% vs. 1.21%; p<0.01) and hospital
stays (2.98 vs. 4.34 days; p<0.01) without raising major
complications, indicating clinically meaningful benefits
that offset increased expenses [25].

However, the limited 1-month time horizon used in
this analysis probably understated RAM’s long-term
benefits, such as decreased adhesion formation and
enhanced fertility results. The elevated ICER (€155,241)
reflects the current evidence that routine RAM
adoption is not supported by economic considerations
alone, even though cost-volume curves show potential
economic improvements through optimised surgical
volume (>1,976 annual procedures), learning curve
mastery (operating time decreased after ~50 cases),
and equipment cost reductions. Therefore, in order
to confirm clinical superiority and cost effectiveness,
longer-term comparative effectiveness research is still
essential.

Our comparison of other treatment options showed that
myomectomy ranked in the middle in terms of both
cost and clinical results. Although transcervical fibroid
ablation was the least expensive option ($11,4006),
concerns about fertility preservation and long-term
durability still exist (29). On the other hand, although
a hysterectomy is more expensive initially ($30,815), it
resolves symptoms permanently but removes the ability
to procreate.

Myomectomy is positioned as a beneficial compromise
for women seeking to preserve fertility while maintaining
manageable symptom control due to this economic-
clinical trade-off. Using lifetime perspectives significantly
boosts this approach’s economic appeal and supports
value-based healthcare frameworks that put long-term
patient outcomes ahead of short-term cost reduction.
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Comparator Cost | Comparator Cost QALY - QALY - .
(Original) (2024 1$) Intervention | Comparator | 'CER (202419) Conclusion
Not applicable | The most economical surgical
zgrr?]%;rreog edures - Not calculated Not calculated (cost- procedure is an abdominal
minimization) myomectomy.
Hysterectomy with | Hysterectomy with With . .
oophorectomy: oophorectomy: 19.38 oophorectomy: $726,877 per Twhheenmgslfir?;?gr?g'lccearlrﬁhrgls%elts
$550,183; without: | $652,237; without: : 19.42; Without: QALY into account is mvomectom
$558,580 $662,192 19.35 v v
$221,484per RAM is clinically better, but it is
OM : €4,467 $6,373 Not calculated Not calculated complication- not cost-effective; optimisation
free patient is required.
UAE: $8,847; UAE: $2,187; UAE: 4.245; $1,669 The most economical option is
Hysterectomy: Hysterectomy: 4273 Hysterectomy: ! a hysterectomy when uterine
$8,418 $2,081 4.368 preservation is not necessary.
Our analysis found important indirect economic  comorbidities, and healthcare environments may affect

effects that are frequently overlooked in payer-focused
assessments, in addition to direct healthcare costs. After
a myomectomy, Carls et al. showed significant increases
in work productivity and decreased absenteeism, which
could have a positive social impact and partially offset
the higher initial treatment costs [33].

Rather than restricting analysis to the costs of the
healthcare sector, these findings support broader
economic evaluation perspectives that capture societal
value creation. These methods are especially pertinent
to fertility-preserving interventions, that offer long-
term quality of life, reproductive autonomy, and
flexibility in family planning in addition to immediate
symptom relief.

Limitations

This systematic review has several important
limitations that should be considered when interpreting
the findings. First, substantial methodological
heterogeneity in study design, outcome measures, and
analytical approaches prevented a pooled quantitative
synthesis of cost-effectiveness data. The under-
representation of studies from low- and middle-income
countries further limits the global generalisability of
our results, given regional differences in healthcare
systems and economic contexts. Restricting the search
to English-language publications may have introduced
selection bias and excluded relevant non-English
studies, particularly from regions where innovative
gynaecological interventions are practiced. Rapid
advances in surgical techniques, medical technologies,
and healthcare delivery models may also mean that
some included economic evaluations do not fully
reflect current clinical or cost structures. Variations
in costing methods, currency adjustments, and
analytical perspectives across studies further constrain
comparability and transferability of cost-effectiveness
estimates. Differences in patient populations,
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the external validity of our findings. Publication bias
could also have inflated perceived cost-effectiveness
by favouring studies with positive economic outcomes.
Moreover, the variable quality of included studies —
some lacking long-term follow-up or comprehensive
sensitivity analyses — may weaken the robustness
of conclusions. Finally, the absence of standardised
outcome measures across gynaecological economic
studies limits direct comparisons and may impede
policy development and clinical decision-making.

conclusion

This systematic review identified major evidence gaps
in economic evaluations of myomectomy that affect
clinical and policy decisions. Among 14 studies, only
28.6% conducted comprehensive economic evaluations,
with large cost variations ($1,469-$626,197 International
Dollars 2024) primarily reflecting methodological
inconsistencies. Analytical time horizon was the main
determinant of cost-effectiveness: short-term models
favoured hysterectomy (ICER: $1,669/QALY), while
lifetime analyses favoured myomectomy (ICER:
$726,877/QALY). Quality assessment revealed critical
flaws — only 35.7% achieved high QHES scores, 90%
lacked a defined analytical perspective, and half omitted
uncertainty analyses — undermining evidence validity.
Robotic-assisted myomectomy showed significantly
higher costs ($57,283-$66,596 vs. $28,721-$37,480)
without robust cost-effectiveness support. International
cost disparities highlight the influence of healthcare
systems and raise equity concerns related to insurance
coverage and treatment access. Future research should
adopt standardised, long-term economic frameworks
that incorporate reproductive outcomes and broader
societal benefits to better guide evidence-based policy
and reimbursement decisions.
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Tab. V. Characteristics and Key Findings of Cost Analysis Studies.

study Title First Author P"'b\'{'::rtm" country sample Size

) ) Germany,

Rate, Type, and Cost of Invasive Interventions
) ) France, Germany: 64,299; France:
for Uterine Myomas in Germany, France, and Fernandez H 2009 United 37.787: UK. 18.274
England h
Kingdom

Robot-assisted Laparoscopic Myomectomy vs. United 58 patients (29 robotic-
Abdominal Myomectomy: Short-term Outcomes | Advincula AP 2007 States assisted, 29 abdominal
and Costs myomectomy)

) . . 113,091 patients (103,814
Direct Costs Among Women Undergoing . United ' o '
Surgical Procedures for Uterine Fibroids Harrington A 2020 States com_me_zroal insurance, 9,277

Medicaid)
The INSPIRE Study: 12-Month Economic United 8,548 patients (myomectomy
Outcomes of Hysterectomy, Myomectomy, and Brooks E 2020 States group)
Sonata System 44011(total patients)
What Are the Total Costs of Surgical Treatment Carls GS 2008 United 22,860 patients (surgical),
for Uterine Fibroids? States 14,214 patients (non-surgical)
Cost Analysis of Invasive Treatments for Cronan J 2020 United ;:(’ig patients (myomectomy
Symptomatic Uterine Fibroids States 229897 (total patients)

) 2,836 hysterectomy, 704

Payer Costs for UAE, Hysterectomy, or United ! '
Myormectomy Dembek CJ 2007 States mypmectomy, 125 UAE

patients
Cost Analysis of Myomectomy, Hysterectomy, Al-Fozan H 2002 Canada | 545 women
and UAE
Cost and Reimbursement for Fibroid . . )
Treatments: Abdominal Hysterectomy, Goldberg J 2007 ggig ?Ooprﬁgst%tﬁq”)% abdominal
Abdominal Myomectomy, UFE v v

133 patients (27 robotic-
Robotic-assisted Laparoscopic vs. Abdominal Nash K 2011 United assisted laparoscopic
Myomectomy: Surgical Outcomes & Costs States myomectomy, 106 abdominal

myomectomy)
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(uterus-preserving
approach)

Transcervical Fibroid
Ablation (TFA, Sonata
system)

and prospective
cost comparison

Healthcare payer
perspective

. . Economic .

Intervention Comparator Study Design Perspective conclusion
gt;))g(r)(;?cg?)lic lr\leagt;g)t?\j!base d  |Healthcare payer Decision-makers in healthcare can benefit
hysteroscopic, and Hysterectomy hospitalization perspective Eﬂerg%\é;;or:gtﬁgﬁ SCOSt data from three
vaginal myomectomy data '

Robot-assisted o . Retrospective Hospital and Despite the higher initial costs,

laparoscopic Traditional abdominal case-matched third-party payer | robotic-assisted myomectomy may be
myomectomy . ) ) !

myomectomy study perspectives socioeconomically cost-effective.

Abdominal, )

traditional Hysterectomy, UAE, Egﬁrg))rstpjsciﬂve Healthcare paver Cost-effective substitutes are required

laparoscopic, ablation, myomectomy administrati?/e perspectivep i because surgical fibroid treatments are

robotic laparoscopic |+ ablation claims data VEry expensive.

myomectomy

Myomectomy Hysterectomy, Retrospective Hysterectomy was the most costly

treatment option, while TFA showed the
lowest cost.

Hysterectomy, UAE, Secondary Healthcare payer | Because there are fewer missed workdays,
Myomectomy ablation, non-surgical analysis of and employer myomectomy may lessen the burden on
options insurance claims | perspectives employers.
Hysterectomy, uterine Myomectomy is more common in
Myornectormy fibroid embolization Claims-based Healthcare payer |younger and urban women, but it is used
(UFE), endometrial economic study | perspective less frequently despite having comparable
ablation costs.
Retrospective Healthcare paver UAE follow-up imaging raises expenses,
Myomectomy Hysterectomy, UAE insurance claims perspectivep i but overall costs are similar for all
analysis treatment modalities.
) . Retrospective ) . Although the UAE was much less
Myomectomy ﬁ?gé?;gaolg 39552 hospital data ggasgggcc@osmtal expensive, it was linked to higher rates of
! review readmission for pain management.
) ) Retrospective o Although both myomectomy and
Abdominal Abdominal . Institutional -
myomectomy hysterectorny, UFE hospital | perspective hvsfcerectomy hgvg negative net revenue,
database analysis their costs are similar.
Robotic-assisted Eg;:%g?;;gge RALM exhibits similar or better clinical
lAParoscopic Abdominal analysis using Hospital outcomes in the short term, but its cost-
myomectomy (RALM) myomectomy propensity score perspective effectiveness needs to be assessed over
) the long run.
matching
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Myomectomy
Cost (Original)

Myomectomy
Cost (2024 1$)

Comparator Cost
(Original)

Comparator Cost
(2024 1$)

Key Economic

Study Design Finding

Germany: €2,260
France: €842-

Germany: $4,322

France: $1.469- Germany: €3,316-4,310

France: €3,404-4,664

Germany: $6,342-8,243
France: $5940 -8,139

The cost of a
hysterectomy

National registry- is continuously

2,734 4,771 ) i based ! X
UK: €1,056-3,440 | UK: $2,438-7,941 UK: €3,440 UK: $7,941 higher in all three
healthcare systems.
The robotic
. approach has clinical
EEJSE?BO (total 1457 283 $18,065 $28,721 Rotrospective. | benefits but costs
almost twice as
much.
Commercial: Commercial: . , . Procedgral costs are
$14.216 ' §17.797 ' Commercial: $17,450 | Commercial: $21,846 Retrospective greatly impacted
Medicaid: $11,764 | Medicaid: $14,727 Medicaid: $12,273 Medicaid: $15,364 cohort py the type of
insurance.
Hysterectomy: $24,156 | Hysterectomy: $30,815 | Retrospective TFA demonstrated
522,784 (average) | $29,065 TFA: 8,941 TFA: $11,406 and prospective | lowest cost option
. . , ) Lower myomectomy
Unadjusted: Unadjusted: Unadjusted: $15,180 | Unadjusted: $23,400 Secondary expenses overall
$14'726 $2.2'701 Adjusted: $17,390 Adjusted: $26,807 analysis because of lower
Adjusted: $18,674 | Adjusted: $28,787 indirect costs
. . The cost of
$4,436 (procedure H\/ste_rectomv. 93,188 Hyste_rectomy. 54,108 Claims-based myomectomy is in
$5,716 Ablation: $2,781 Ablation: $3,583 .
only) UFE: $6,161 UFE: 7,938 economic study | between that of
A Y ablation and UFE.
Variations in follow-
$7,299 (median $10,257 Hysterectomy: $7,707 | Hysterectomy: $12,830 | Retrospective up but similar
cost) ! UAE: $5,968 UAE: $9,935 insurance claims | median costs across
treatments
E%t/ﬁgg\és'g;eg%rgv: g?ggmeremmy’ Retrospective 'LrJTAtEalhg(S);cthse ll)ovtvest
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