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Introduction
Background and rationale

Uterine fibroids are a common gynecological tumor that affects up 
to 80% of reproductive age females. While most remain asymptomatic, 
the influence of hormonal fluctuations of estrogen and progesterone 
play a role in affecting size [1]. Approximately 30% of women experience 
symptoms, such as abdominal pain and pressure, heavy or prolonged 
menstrual bleeding, or reproductive dysfunction, which may alter a 
patient's quality of life and prompt treatment [2].

Current treatment options for uterine fibroids range from 
conservative medical to surgical or interventional options. Due to 
their low cost and widespread availability, NSAIDs remain the first line 
pharmacological management and are largely used to minimize pain 
[3]. Other medications are more effective for reducing bleeding and 
shrinking the size of fibroids, including tranexamic acid, combined 
estrogen-progestin hormonal contraceptives, progestins, aromatase 

inhibitors, and GnRH analogs, which may be used alone or in 
combination (i.e Myfembreeo®) [4]. Medical therapies, however, may be 
insufficient to alleviate all symptoms and can cause adverse effects when 
used long-term or result in rebounding symptoms if discontinued. There 
are a variety of invasive options including myomectomy, uterine fibroid 
embolization (UFE), magnetic resonance-guided focused ultrasound 
surgery (MRgFUS), ultrasound-guided radiofrequency ablation (RFA), 
endometrial ablation, and hysterectomy [2].

Abstract
Objective: This study evaluates utilization trends for procedural treatment modalities for uterine fibroids including hysterectomy, myomectomy, endometrial ablation, 
and uterine fibroid embolization (UFE).

Study design: Data from the Merative MarketScan Commercial Claims and Encounters Databases were analyzed from 2009 to 2022 for patients who were diagnosed 
with uterine fibroids. Patients were Identified by ICD-9/ICD-10 codes and categorized by procedure based on CPT codes. Utilization rates were calculated per 
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2022 in both the inpatient and outpatient settings before applying exclusion factors. Querying patients with an ICD9/10 code of symptomatic fibroids, there was 
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Conclusion: The study highlights the relative prevalence of hysterectomy as the prominent non-women with symptomatic fibroids may pharmacological treatment 
for fibroids. UFE, a less invasive option is less utilized, suggesting a gap in patient and/or provider education.
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Among all treatment options, definitive treatment can onIy be 
achieved via hysterectomy. However, a hysterectomy may not be in 
line with a patient's future fertility goals or their wish to retain their 
uterus. While myomectomy is a uterus-sparing procedure, several 
reports have noted fibroid recurrence rates ranging from 10-27% [5-
10]. Alternatively, minimally-invasive treatments (i.e U FE, MRgFUS, 
RFA, endometrial ablation) remain as effective options for patients 
who decline surgery or are poor surgical candidates. According to the 
FEMME trial, no significant difference in post-operative pregnancy 
rates or bleeding reduction were found between myomectomy and UFE 
[11], whereas the latter was found to be more expensive [12]. However, 
with the added benefit of shorter hospital stay, fewer complications, and 
faster recovery with UFE, the procedure may be the better option in 
lower resource settings [13,14]. Results from the EMMY trial showed 
that with achieving similar improvements in quality of life, 65% of 
patients who underwent UFE did not require secondary hysterectomy. 
Like UFE, endometrial ablation offers similar improvement to quality 
of life, lower costs, and deferral of hysterectomy.

Objectives
While the current recommendations and guidelines have been 

adjusted in concordance with the results of the aforementioned studies, 
data regarding the prevalence of treatment modalities utilized to treat 
fibroids is still lacking. Thus, the aim of this study is to evaluate the 
trends in the utilization of invasive fibroid treatment modalities and 
compare it to the utilization of UFE. 

Materials and methods
Study design and selling

A retrospective cohort study was performed using the MerativeTM 
MarketScan Commercial Claims and Encounters Database (Merative, 
Ann Arbor, MI, USA), which was licensed by and accessed via our 
institution for data collection and analysis. This database contains 
insurance claims and cost information from a range of employer-
sponsred insurance providers across the US. Inpatient and outpatient 
data between January 2009 through June 2022 were queried for this 
study (Table 1 and 2). This study was exempt from further review by 
our Institutional Review Board as MarketScan’s data is completely de-
identified.

Participants and study size
The Ninth and Tenth Revisions of International Classification of 

Diseases (ICD -9/10) and Current Procedural Terminology (CPT) 
coding systems were used to find patients with a fibroid diagnosis 
and identify the corresponding treatment procedure. Patients were 
then excluded from the cohort if there was no information related 
to their unique enrollee ID and service date. To filter out duplicate 

entries, patient encounters with the same enrollee ID, service date, and 
procedure CPT code were filtered out, meaning that only the first unique 
patient encounter was included. Patients were subsequently filtered 
and grouped by uterine fibroid treatment modality (myomectomy, 
hysterectomy, endometrial ablation, or UFE) using the corresponding 
CPT codes (Table 2, Figure 1). Being a retros pective cohort study, 
sample size was not pre-determined and was a result of the described 
data extracti on process and application of exclusion criteria.

Bias

Using claims-based data introduces selection bias to the study; 
however, robust inclusion and exclusion criteria allowed for a relevant 
cohort to answer the objectives. All information i n the database is 
deidentified. Statistical analyses were planned prior to data collection, 
preventing selective reporting.

Data sources/measurement and variables

Diagnosis and procedure information were available in both the 
inpatient and outpatient data tables in the MarketScan database. The 
number of procedural encounters within the year was divided by 
the number of patients who carried a diagnostic code of fibroids for 
that year. Measurements of monthly utilization rates were based on 
observation counts found by CPT codes. To calculate the utilization 
rate, the number of procedures per month was divided by the number 
of patients with fibroid diagnosis per month and later multiplied by 
10,000.

Statistical methods

This study utilized a complete case analysis. Descriptive statistics 
were conducted, which included number counts for categorical 
variables and the medians and means for continuo us variables. To 
evaluate differences in treatment modality, an analysis of variance 
(ANOVA) was conducted. Repeated measures ANOVA was chosen 
over one-way ANOVA, which relies on independent variables, due to 
the correlation between observations. Normality of the data was tested 
by visualizing quantile-quantile (Q-Q) plots and performing a Shapiro-
Wilkstest each year using the calculated monthly utilization rates. Q-Q 
plots were also visualized for each procedure over the entire study 
period. Post-hoc Tukey's  honest significant difference (HSD) tests 
were performed to compare specific procedures' utilization rates each 
month during the study period. Alpha values were adjusted through a 
Bonferroni correction. All analyses were performed with Python using 
JupyterLab, version 4.0.6 (Project Jupyter, New York, New York).	

Classification Codes
ICD-9 218.0, 218.1, 218.2, 218.9
ICD-10 D25.0, D25.1, D25.2, D25.9

Table 1. ICD-9 and —1 0 codes for uterine fibroids diagnoses

Procedure CPT codes

Hysterectomy
58570, 58571, 58572, 58550, 58552, 58553, 58554, 58541,
58542, 58543, 58544, 58150, 58152, 58180, 58260, 58262

Myomectomy 58140, 58145, 58146, 58545, 58546
Endometrial Ablation 58353, 58356, 58563
UFE 37243, 37210

Table 2. CPT codes for MarketScan queries

Figure 1. MarketScan database extraction including the exclusion criteria at each study 
point
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patients per month with a fibroid diagnosis on Marketscan with the 
assumption that being symptomatic comes with the receipt of a 
procedure. Due to the changes in sample size per year in the MarketScan 
database, utilization rates were calculated as the number of procedures 
per every patient who carried a fibroid diagnosis in a given month, 
including patients who were not treated with a procedure. Of the four 
modalities, hysterectomy was the most common with utilization rate of 
952 procedures per every 10,000 patients with a fibroid diagnosis while 
myomectomy was the second most performed with a utilization rate of 140 
procedures per 10,000 patients per month. Endometrial ablation followed 
with a utilization rate of 104 procedures per 10,000 patients with a fibroid 
diagnosis. UFE was performed the least, accounting for a utilization rate 
of 57 procedures per 10,000 patients with a fibroid diagnosis. In order of 
most to least number of procedures performed, hysterectomy was first, 
which accounted for 367,914 procedures, followed by endometrial ablation 
(n=45,634), myomectomy (n=56,816), and uterine fibroid embolization 
(n=23,744). Over the course of the study period, there was a steady increase 
utilization in hysterectomy (R=0.63, R2=0.4) and myomectomy (R=0.47, 
R2=0.22). There was no significant trend in the utilization rates of UFE, and 
endometrial ablation shows a moderately negative association (R=0.59, 
R2=0.35). Figure 2 demonstrates the different trends in utilization rates for 
each treatment modality.

Main results: Differences in treatment modality utilization
To evaluate differences in utilization rates across treatment 

modalities, a repeated measure ANOVA was conducted for each 
year. The assumption of normality was satisfied after visualizing Q-Q 
plots and performing Shapiro-Wilks tests. ANOVA demonstrated a 
significant difference among the treatment modalities over the study 
period (p<0.0001). From 2009 through 2020, yearly post-hoc Tukey’s 
HSD tests consistently revealed significant differences in utilization 
rates when comparing hysterectomy with the other three procedures. 
Overall, hysterectomy was consistently the highest utilized procedure 
throughout the study period with the strongest positive correlation 
over time, followed by myomectomy. UFE demonstrated no correlation 
with respect to utilization rates over time, suggesting that its usage has 
not changed drastically over the study period (Figure 3 and 4).

Discussion
Generalizability

Due to the large sample size of our cohort, one strength of the study 
is the ability to approximate trends in the utilization of various treatment 
modalities for symptomatic fibroids with increased statistical power. In 
addition, a large variety of insurance companies are represented within 
the database.

Results 
Descriptive data: Uterine fibroid prevalence

There were a total of 407,486 unique patients who had a diagnosis 
of uterine fibroid and had a procedure of interest between January 
2009 through June 2022 in both the inpatient and outpatient settings 
before applying exclusion factors and who underwent a total of 494,108 
procedures. Querying patients with an ICD9/10 code of symptomatic 
fibroids, there was an average of 27,278 patients who carried a fibroid 
diagnosis per month. However, approximately halfway through 2015 
there was a change in the number of fibroid diagnoses. The average 
number of patients with a fibroid diagnosis from January 2009 to 
December 2014 was 37,798 while from January 2015 until June 2022,	
the average monthly number of fibroid diagnoses was 18,862, most 
likely due to the changes in ICD coding that occurred in 2015. 

Descriptive data: Characteristics of fibroid treatment 
modalities

The average age with respective standard deviations of patients with 
hysterectomy, myomectomy, endometrial ablation, and UFE was 46.05 
(±6.75), 37.95 (±7.24), 45.01 (±5.53), 44.11 (±5.48), respectively, with 
the mean age of the study cohort being 44.93 (±7.13) as summarized 
in Table 3. There were varying amounts of males assigned at birth in 
our study with our definition of male as “sex assigned at birth. The 
procedures with the highest percentage of males are hysterectomy, with 
a total of 319 male patients. Males assigned at birth represented 0.08% 
of the total study population across all treatment modalities. 

Outcome data and main results: Frequency of symptomatic fibroid 
treatment procedures

Between January 2009 to June 2022, a total of 407,486 unique 
treatment was performed for the treatment of symptomatic fibroids 
across the modalities of hysterectomy, myomectomy, endometrial 
ablation, and uterine fibroid embolization, resulting in an overall 
utilization rate of approximately 1253 procedures per every 10,000 

Total Hysterectomy Myomectomy Endometrial 
Ablation UFE

N 494,108 367,914 56,816 45, 634 23,744
Age 44.93 (7.13) 46.05 (6.75) 37.95 (7.24) 45.01 (5.53) 44.11 (5.48)
Sex
Male 397 (0.08%) 319 (0.09%) 21 (0.05%) 31 (0.07)% 16 (0.07)%

Female 493711 (99.92%) 367595 
(99.91%) 56785 (99.95%) 45603 

(99.92%)
23728 

(99.93%)

Table 3. Demographic information grouped by treatment modality. N represents number of 
procedures. Age is represented as mean +/- standard deviation

Figure 2. Utilization of each treatment modality had variable associations across time with 
hysterectomy as the strongest positive correlation

Figure 3. Percentage share represents the number of patients undergoing a specific treat-
ment modality divided by the number of patients undergoing a procedure per month and 
then averaged per year
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Key results
Throughout the duration of our study, we saw a relative increase 

both hysterectomies and myomectomies, most likely due to increased 
diagnostic capabilities and detection of fibroids over time. Hysterectomy 
remains the most utilized procedure, which may be attributed to several 
factors, including patient preference for a definitive cure, a perceived 
lack of effective non-surgical or minimally invasive options, and a shift 
in the approach of Obstetricians and Gynecologists (OBGYN) towards 
more definitive interventions. There were also a notable number 
of male patients who received a hysterectomy, most likely to receive 
gender-affirming care.

Implications for practice and/or policy
Changes in guidelines have had a significant impact on utilization of 

techniques like UFE. For instance, landmark trials in the interventional 
radiology literature such as the EMMY trial have highlighted the safety 
and efficacy of UFE in the treatment of symptomatic fibroids. These 
landmark studies have shown that UFE patients had less pain during 
their hospital stay and returned significantly sooner to work and daily 
activity [15]. Additionally, the 10-year follow-up studies have shown 
that 2/3 UFE patients were able to avoid hysterectomy while retaining 
the same quality of life as the hysterectomy patient cohort [16].

Patient education about UFE is critical in ensuring that women 
are aware of all available treatment options and can make informed 
decisions about their care. Many women with symptomatic fibroids 
may not be aware of UFE as a treatment option and may not have access 
to accurate information about the procedure's risks and benefits. It is 
critical for all healthcare providers to take an active role in explaining 
all available options, including UFE. Many primary care providers 
may not be aware of the procedure's efficacy and may be more likely 
to recommend traditional surgical options even if UFE could be a 
viable and more appropriate alternative especially for women wanting 
uterine-sparing treatments. In a recent study, 112 OBGYN physicians 
were surveyed regarding their knowledge related to safety and patient 
outcomes of UFE, physicians reported lower confidence in the benefits 
of UFE. Education initiatives aimed at healthcare providers, particularly 
primary care and OBGYN physicians, can help increase awareness and 
understanding of UFE [17-20]. These trends might be changing as UFE 
is now recognized in the OBGYN and ACOG literature as a viable 
alternative to surgical treatments for symptomatic fibroids through its 
inclusion in the Practice Bulletin as early in 2021 [21].

In conclusion, the trends observed in our study cohort demonstrate 
a potential underutilization of minimally invasive alternatives for 
symptomatic fibroids such as UFE. There is a need for future studies that 
confirm more recent trends in fibroid treatment modality utilization 

because of changes in OBGYN guidelines and further research may 
help to identify and address barriers to access and utilization of various 
treatment options.

Limitations

Major limitations of our study include those intrinsic to database 
studies, namely billing, coding, and entry errors in the cu ration of 
the dataset. Retrospective studies rely on the quality and availability 
of accurate data and also introduce selection bias given the database 
is claims-based and includes individuals insured by employers. In 
addition, also related to limitations intrinsic to database studies, over 
half of the initial procedures queried were not included as they were 
duplicates. There is no control over data collection, resulting in a lack 
of fibroid incidence data and the reliance on monthly prevalence in 
the database to estimate utilization rates. Proper incidence data would 
allow more precise modeling of temporal trends. Potential confounders 
such as age, geographic location, and insurance type were not accounted 
for, potentially leading to biased results and conclusions on fibroid 
treatment usage. As discussed, UFE is a relatively new procedure, and 
there is less awareness of its availability and clinical benefits among 
patients and referring doctors. There may also be a slight skew in 
hysterectomy utilization rate as the procedure is commonly used for 
patients wanting to receive gender-affirming care. Given the large 
sample size present through the MarketScan database, however, we feel 
as though our method for data collection results in the most accurate 
and powered sample size. Testing normality for each year using the 
Shapiro-Wilks test in all cases but for one was satisfied, suggesting 
overall robustness of the results.

Conclusion
The study highlights the relative prevalence of hysterectomy as the 

prominent non-pharmacological treatment for fibroids. Utilization 
rates showed that hysterectomy and myomectomy had positive trends. 
There is a potential underutilization of minimally invasive alternatives 
for symptomatic fibroids such as UFE, suggesting a gap in patient and/
or provider education.
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