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Abstract

Objective—To compare risk of re-intervention, long-term clinical outcomes, and health care 

utilization among women who have bulk symptoms from leiomyoma and who underwent 

following procedures: hysterectomy, myomectomy, uterine artery embolization (UAE), and 

magnetic resonance–guided, focused ultrasound surgery.

Methods—This was a retrospective analysis of administrative claims from a large U.S. 

commercial insurance database. Women aged 18–54 years undergoing any of the above 

leiomyoma procedures between 2000 and 2013 were included. We assessed following outcome 

measures: risk of re-intervention between uterine-sparing procedures, risk of other surgical 

procedures or complications of the index procedure, 5-year health care utilization; pregnancy 

rates, and reproductive outcomes. Propensity score matching along with Cox proportional hazard 

models were used to adjust for differences in baseline characteristics between study cohorts.

Results—Among the 135,522 study-eligible women with mean follow-up of 3.4 years, 

hysterectomy was the most common first-line procedural therapy (111,324; 82.2%) followed by 

myomectomy (19,965; 14.7%), UAE (4,186; 3.1%) and magnetic resonance–guided focused 

ultrasound surgery (47; 0.0003%). Small but statistically significant differences were noted for 

UAE and myomectomy in re-intervention rate (17.1% versus 15.0%, p=0.02), subsequent 
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hysterectomy rates (13.2% versus 11.1%, p<0.01) and subsequent complications from index 

procedures (18.1% versus 24.6%, p<0.001). During follow-up, women undergoing myomectomy 

had lower leiomyoma-related health care utilization, but had higher all-cause outpatient services. 

Pregnancy rates were 7.5% and 2.2% among myomectomy and UAE cohorts, respectively 

(p<0.001), with both cohorts having similar rate of adverse reproductive outcome (69.4%).

Conclusions—While the overwhelming majority of women having leiomyoma with bulk 

symptoms underwent hysterectomy as their first treatment procedure, among those undergoing 

uterine-sparing index procedures, approximately one seventh had a re-intervention, and one tenth 

ended up undergoing hysterectomy during follow-up. Compared with women undergoing 

myomectomy, women undergoing UAE had a higher risk of re-intervention, lower risk of 

subsequent complications, but similar rate of adverse reproductive outcomes.

INTRODUCTION

Uterine myomas (leiomyomas) are very common in reproductive-age women with 

cumulative incidence reaching up to 70% in white women and 80% in black women by the 

age 50.1 Leiomyomas impose significant economic burden with annual medical cost for 

women with leiomyomas reaching $8,463 higher than those without (in 2005 dollars).2 The 

overall economic burden of leiomyomas in the U.S. ranges from $5.9 to $34.4 billion (in 

2010 dollars),3,4 with such a wide range indicating difficulty in measuring leiomyoma-

related costs, particularly indirect costs (e.g., lost wages).

Leiomyomas can cause debilitating symptoms including heavy menstrual bleeding, bulk 

symptoms such as pelvic pain, urinary problems, and constipation.5–7 Hysterectomy, which 

eliminates most leiomyoma symptoms and the possibility of formation of new leiomyomas, 

is the mainstay of treatment for leiomyomas. Up to 50% of all hysterectomies performed in 

the U.S. have a discharge diagnosis of leiomyomas.8–10 However, hysterectomy is not 

acceptable to many women, especially to those desiring fertility. Alternatives to 

hysterectomy for treating leiomyoma-related bulk symptoms include the following uterine-

sparing options:myomectomy, uterine artery embolization (UAE), and magnetic resonance–

guided, focused ultrasound surgery. However, the real-world evidence on the comparative 

effectiveness between alternative procedural treatments for leiomyoma-related bulk 

symptoms is sparse.11 Specifically, extant evidence demonstrates substantial variation in the 

re-intervention rates and reproductive outcomes between different leiomyoma treatment 

procedures.12–19

Therefore, the primary objective of this study was to compare the risk of re-intervention 

between different uterine-sparing leiomyoma procedures. The secondary objectives were to 

compare long-term health care utilization and reproductive outcomes between leiomyoma 

procedures.

MATERIALS AND METHODS

We conducted a retrospective analysis of administrative claims data from a large U.S. 

commercial insurance database, Optum Labs Data Warehouse (OLDW), which includes 

both privately insured and Medicare Advantage enrollees throughout the U.S. OLDW 
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contains longitudinal health information on over 100 million enrollees over the last 20 years, 

from geographically diverse regions across the U.S., with greatest representation from the 

South and Midwest20. Healthcare claims data are generated as part of usual clinical practice 

in which care providers submit claims to payer organizations for reimbursement in 

standardized format (e.g., UB-04 form or CMS 1500 form). Payer organizations conduct 

internal checks to validate consistency and accuracy of the claims submitted. Given that the 

OLDW captures data from one of the largest commercial insurance companies in the U.S., 

the population of women with leiomyoma drawn from this database will resemble the 

commercially insured leiomyoma patient population in the U.S. The health plans included in 

the database provide claims for professional (e.g., physician), facility (e.g., hospital), and 

outpatient prescription medication services. Medical (professional, facility) claims include 

International Classification of Diseases, 9th Revision, Clinical Modification (ICD-9-CM) 

diagnosis codes, ICD-9 procedure codes, Current Procedural Terminology, Version 4 

(CPT-4) procedure codes and Healthcare Common Procedure Coding System (HCPCS) 

procedure codes. Study data were accessed using techniques compliant with the Health 

Insurance Portability and Accountability Act of 1996 (HIPAA). Because this study involved 

analysis of pre-existing, de-identified data, it was exempt from Institutional Review Board 

approval.

We identified women aged 18–54 years who had diagnoses of leiomyoma and bulk 

symptoms, and who underwent either a uterine-sparing procedure that was expected to 

reduce bulk or size-related symptoms (e.g., myomectomy, UAE and magnetic resonance–

guided focused ultrasound surgery) or hysterectomy between 1/1/2000–12/31/2013 

(Appendix 1, available online at http://links.lww.com/xxx, for relevant diagnosis codes, and 

Appendix 2, also available online at http://links.lww.com/xxx, for relevant procedure codes). 

Bulk symptoms include pelvic pain or pressure, urinary problems, nocturia, constipation, 

and dyspareunia. Women’s first procedural therapy after the leiomyoma and bulk diagnoses 

during the study period was defined as the “index procedure”, which also defined their study 

cohorts. For example, “myomectomy cohort” refers to women who received myomectomy 

as their index procedure. The date of the index procedure was defined as the “index date”. 

The 2-week period prior to the index date was considered as “pre-operative period”. The 12-

month period before the pre-operative period was defined as the “baseline”. All women 

included in the study were required to have continuous health insurance during the pre-

operative and baseline periods and also for a minimum of 6 months after the index date. 

Beyond the minimum required enrollment of 6 months in the follow-up, women in the study 

were followed until they disenrolled from the health plans or the end of the study period 

(June 30th, 2014). We excluded women who received any procedural therapies for 

leiomyoma prior to the index date as well as those with uterine cancer (see Appendix 1, 

http://links.lww.com/xxx, for codes).

The two primary outcomes of the study were (i) whether women undergoing any of the 

uterine-sparing leiomyoma procedures (myomectomy, UAE and magnetic resonance–

guided, focused ultrasound surgery) as the index procedure, underwent any subsequent 

leiomyoma procedure during follow-up (re-intervention); and (ii) whether they underwent 

other surgical procedures that could have been done to treat potential complications of the 

index procedure. In defining the first primary outcome, if a woman had a subsequent claim 
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for the same procedure as the index procedure within 30 days, we considered the latter as 

part of the initial treatment rather than a separate procedure or re-intervention. For example, 

if a women underwent myomectomy as the index procedure, and a second myomectomy was 

observed within a month, we considered the latter procedure as being related to the index 

procedure, and did not count it as re-intervention. But if the woman underwent a UAE or 

hysterectomy within 30 days following the index myomectomy, we considered it as a re-

intervention. We also examined whether women eventually received a hysterectomy at any 

point during follow-up. The second outcome of interest was subsequent surgical procedures 

or complications related to the primary procedure following the index leiomyoma procedure. 

(See Appendix 2, http://links.lww.com/xxx)

We assessed three secondary outcomes. First, we compared long-term health care utilization, 

including leiomyoma-related outpatient, inpatient and emergency department (ED) visits, 

all-cause outpatient, inpatient and ED visits between the leiomyoma procedures. Unique 

visits were defined by health care claims with dates of service on different days for 

outpatient and ED, and number of different episodes of inpatient stay. Long-term refers to a 

minimum of 5 years of follow-up from the index procedure with continuous insurance. 

Leiomyoma-related health care utilization was defined as a claim with a leiomyoma 

diagnosis. While this definition of leiomyoma-related utilization may include visits for 

unrelated concerns (e.g., pelvic inflammatory disease) but with a fibroid diagnosis attached, 

this possibility is rather minimal given that these outcome measures are assessed following 

the index leiomyoma procedure. Multiple claims on the same day were counted as one 

event. Second, we assessed health care utilization between women who received 

hysterectomy as the index procedure with those that received any of the three uterine-sparing 

procedures as the index procedure but underwent hysterectomy during follow-up. 

Addressing this sub-aim will help quantify the difference in health care utilization between 

those who undergo hysterectomy as the first procedure vs. those who first try uterine-sparing 

procedures but eventually undergo hysterectomy. Third, we compared reproductive 

outcomes between women undergoing myomectomy and UAE as index procedure. 

Specifically, we assessed the rates of pregnancies in these two cohorts following the index 

procedure, and among those who became pregnant, the rates of other reproductive outcomes 

including term delivery, preterm delivery and spontaneous abortion.

For each study woman, the database provided information on demographic and 

socioeconomic characteristics as of the index date (age, race, household income, and 

residence region), her co-morbidities, Charlson-Deyo comorbidity index,21 and health care 

utilization measures at baseline. Categorical variables were reported in terms of counts and 

percents, and compared between the cohorts using chi-square tests. For continuous variables, 

means and standard deviations (SD) were reported and were compared between the study 

cohorts using t-test. For non-normal variables such as follow-up time and duration, median 

and inter-quartile range (IQR) were presented, and Kruskal-Wallis test was used to compare 

these outcomes between the cohorts.

To compare outcomes between the study cohorts, we use propensity score (PS) matching 

method. The PS is the probability that a subject receives a specific treatment under the study, 

which in our case will be the probability of undergoing a specific leiomyoma treatment 
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procedure. The PS is estimated using a logistic regression, accounting for the baseline 

covariates that influence the receipt of a procedure. Two subjects from two different cohorts 

(procedures) but with similar PS have the similar probability of receiving any of the two 

procedures, and therefore they can be statistically interchanged as control for each other. In 

essence, the PS method enables creation of study cohorts that are balanced in terms of 

observed patient characteristics in a very simple and straightforward manner.22 The other 

advantages of the PS method compared to traditional multivariate methods have been 

described elsewhere.22 One-to-one propensity score matching was used to balance the 

differences in baseline characteristics between the study cohorts.23,24 Patient characteristics 

reported in Table 1 (barring patient counts, and follow-up duration) were adjusted in the PS 

matching.

We created four different propensity-score matched cohorts to assess different outcomes. 

First, in order to compare rates of re-intervention, subsequent other surgical procedures 

(which could be a consequence or complication of the index procedure), and pregnancy 

occurrences among women undergoing myomectomy and UAE, we matched women 

undergoing myomectomy and UAE. Second, to compare 5-year health care utilization, we 

again matched women undergoing myomectomy and UAE but required at least 5 years of 

follow-up with continuous health insurance. Third, in order to compare health care 

utilization between women undergoing hysterectomy as the initial procedure and those 

undergoing hysterectomy as a subsequent procedure following an index uterine-sparing 

leiomyoma procedure, we matched these two cohorts of women through propensity score 

matching that had at least 5 years of follow-up. Fourth, to compare reproductive outcomes 

following pregnancy after myomectomy or UAE, we matched women who underwent 

myomectomy with those who underwent UAE and became pregnant during follow-up. As 

will be explained in the Results section, due to small sample size, only descriptive statistics 

were provided for the outcomes associated with magnetic resonance–guided, focused 

ultrasound surgery cohort.

In order to account for variable follow-up, we further analyzed the risks of primary 

outcomes – subsequent leiomyoma and other surgical procedures – through Cox 

proportional hazard model on the corresponding matched cohorts. All analyses were 

conducted using SAS 9.3 (SAS Institute Inc, Cary, North Carolina) and Stata 13.1 (Stata 

Corp, College Station, TX).

RESULTS

We identified 135,522 women with leiomyoma and bulk symptoms who received one of the 

four procedural therapies between 1/1/2000 and 12/31/2013. The flow diagram in Figure 1 

indicates how the final study sample was obtained from the OLDW database after apply the 

inclusion and exclusion criteria. The overwhelming majority of women received 

hysterectomy as the index procedure (111,324 or 82.2%), while 19,965 (14.7%) and 4,186 

(3.1%) received myomectomy and UAE, respectively (Table 1). While not shown in the 

table due space constraint, the percentage of women with leiomyoma receiving 

hysterectomy as the index procedure decreased from 87% in 2000 to 82% in 2002, which 

stabilized around the latter percentage for the remainder of the study period. Since only a 
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very small number of women (n=47; 0.0003%) underwent magnetic resonance–guided, 

focused ultrasound surgery, we restricted their analysis to a limited number of descriptive 

outcomes, and relevant data pertaining to the magnetic resonance–guided, focused 

ultrasound surgery cohort are presented in Appendixes 3–5, available online at http://

links.lww.com/xxx. The mean age for the overall study sample was 43.2 years (SD 6.0). 

Myomectomy cohort was younger (mean age 38.4 years) and a higher proportion of them 

had a pregnancy during the baseline period (12.9% for myomectomy cohort compared to 

4.3% of the whole cohort). On average, women in the study were followed for about 3.4 

years. Other notable findings are that Black women opted for UAE at a substantially higher 

rate than other treatment options, and that women seeking magnetic resonance–guided, 

focused ultrasound surgery and UAE appear to have the highest leiomyoma-related 

outpatient utilization. (see Table 1)

As presented in Table 2, among the 24,151 women receiving a uterine-sparing index 

procedure other than magnetic resonance–guided, focused ultrasound surgery, 3,358 (13.9%) 

received a subsequent leiomyoma procedure (Table 2). Hysterectomy was the most common 

subsequent leiomyoma procedure, with 2,150 (64.0%) undergoing hysterectomy, followed 

by myomectomy (29.2%) and UAE (6.7%). The average time between the index procedure 

and the subsequent leiomyoma procedure was 2.2 (SD 2.1) years. Overall, 2,316 (9.6%) 

women ended up having a hysterectomy during follow-up, which includes not only the 2,150 

women described above who had hysterectomy as their second procedure subsequent to the 

index procedure but also those who had a leiomyoma procedure other than hysterectomy as 

the second procedure but ended up having hysterectomy beyond the second procedure. The 

average time between the index procedure and the subsequent hysterectomy was 2.4 (SD 

2.3) years.

Table 3 presents the re-intervention rates between propensity-score-matched women in the 

myomectomy and UAE cohorts. In the propensity-score-matched cohorts of women 

undergoing myomectomy and UAE, small but statistically significant difference in overall 

re-intervention rate myomectomy and UAE cohort was found (15.0% vs. 17.1%; p=0.02). 

While the rates of subsequent leiomyoma procedure were similar in year 1 and 2 following 

the index procedure at approximately 7% and 12–13% for both myomectomy and UAE 

cohorts, the differences became statistically significant from the third year onward (15.0% 

vs. 19.4%, p=0.03 for third year). Similar patterns were observed when examining 

subsequent hysterectomies. Overall, 11.1% of the women undergoing myomectomy had 

hysterectomy compared to 13.2% of women who underwent UAE (p<0.01). The rates of 

hysterectomies were similar between myomectomy and UAE cohorts in the first two years at 

approximately 5% and 9% respectively. However, by the third year, significant difference 

emerged, with the rates of hysterectomy in women undergoing myomectomy being 10.5% 

compared to 14.6% for women undergoing UAE (p=0.02). When analyzed by a Cox 

proportional hazard model, UAE cohort was 22% more likely to receive a subsequent 

leiomyoma procedure (HR=1.22, 95% CI: 1.09–1.37; p<0.001), and 32% more likely to 

receive a subsequent hysterectomy (HR=1.32, 95% CI: 1.16–1.50; p<0.001) than 

myomectomy cohort (data not shown in the tables).
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Significantly more women in myomectomy cohort underwent at least one subsequent 

surgical procedure than in UAE cohort: 24.6% versus 18.1% (p<0.001), with corresponding 

hazard of 1.38 (95% CI: 1.25 to 1.52). In addition, 18.6% women who underwent 

myomectomy and 13.2% who underwent UAE (p<0.001) had subsequent surgical 

procedures other than leiomyoma procedures, with corresponding hazard of 1.39 (95% CI: 

1.24 to 1.56) (Table 4).

Within our cohort, 31,294 (23%) women had at least 5 years of follow-up. We compared 

their mean (±SD) health care utilization in terms of number of visits, including both 

leiomyoma-related, and all-cause health care utilization during the 5 years following the 

index procedure (Table 5). As expected, the hysterectomy cohort had little leiomyoma-

related health care utilization during follow-up, and they also had lower utilization of any 

leiomyoma-related outpatient services than UAE and myomectomy cohorts. UAE cohort had 

more leiomyoma-related outpatient services and higher leiomyoma-related ED and inpatient 

visits, but lower utilization of all-cause outpatient services than myomectomy cohort.

In the propensity-score-matched cohorts of myomectomy and UAE who had at least 5 years 

of follow-up, UAE cohort had higher leiomyoma-related outpatient services (4.6 vs. 2.7, 

p<0.001), but lower utilization of all-cause outpatient services (62.5 vs. 68.6, p=0.009) 

(Appendix 6, available online at http://links.lww.com/xxx).

In the propensity-score-matched cohorts of women who underwent hysterectomy as their 

first (index) leiomyoma procedure versus those who underwent a uterine-sparing procedure 

as the first procedure but subsequently received hysterectomy, the former had significantly 

lower leiomyoma-related or all-cause health care utilizations during the 5-year follow-up 

period. For example, women who underwent hysterectomy as their first procedure had 0.2 

leiomyoma-related outpatient visits compared to 4.2 visits (p<0.001) for those who first had 

a uterine-sparing procedure followed by hysterectomy; the former group of women had 59.2 

all-cause outpatient visits vs. 72.0 all-cause outpatient visits for the latter group (p<0.001) 

(see Appendix 7, available online at http://links.lww.com/xxx).

The percentage of women in myomectomy cohort who became pregnant was 17.8% 

compared to 2.0% in the corresponding UAE cohort (7.5% versus 2.2% in the matched 

cohorts, p<0.001; data not shown in Tables). Among women who became pregnant 

following the index myomectomy or UAE, we did a propensity score matching between 

these two cohorts (see Table 6). However, we did not find any significant differences 

between the two groups for any reproductive outcomes. In fact, the percentages of women 

who experienced any adverse reproductive outcome were identical in the two cohorts 

(69.4%, Table 6).

DISCUSSION

This study provides new information regarding myomectomy and UAE, two widely used 

alternatives to hysterectomy for leiomyomas. Consistent with previous studies,16–18 we 

found that a higher percentage of women undergoing UAE needed re-intervention. In 

contrast to the overall re-intervention rates for UAE (17.1%) and myomectomy (15.0%) 
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found in our study, previously reported re-intervention rates for UAE (14.0% to 36.7%) and 

myomectomy (2.7% to 6.1%) varied considerably; our study found substantially higher re-

intervention rate for UAE than previously reported.16–18 The current evidence on the 

complication rates between UAE and myomectomy is mixed.14,18,19 Our finding of higher 

complication rates for the myomectomy cohort aligns with those studies that found higher 

complication rate in myomectomy than UAE.18,19 However, note that such mixed evidence 

may stem from differences in complication definitions and the time periods during which 

complications were captured.

Reproductive outcomes including pregnancy are key criteria for many women and providers 

while deciding on leiomyoma treatment options. In this study, a much smaller percentage of 

women undergoing UAE became pregnant compared to those undergoing myomectomy. 

There have been concerns about ovarian failure after UAE,25 although the loss of ovarian 

function after UAE was found primarily in women aged 45 or older.26 It is noteworthy that 

women who underwent index UAE were more likely to undergo hysterectomy subsequently 

than those undergoing index myomectomy (13.1% vs. 11.0%), potentially suggesting that 

myomectomy patients likely had a greater interest in subsequent pregnancy. A limitation of 

this study is that health care claims data do not capture women’s pregnancy intent or other 

relevant outcomes such as ovarian reserve reduction, and therefore the study could not make 

any definitive inference on pregnancy rates between UAE and myomectomy. The lower 

pregnancy rate for UAE was likely due in part to both patient and provider preference 

toward myomectomy for pregnancy optimization, which is also supported by the American 

College of Obstetricians and Gynecologists.27 This is also reflected in our data that women 

in myomectomy cohort were more likely to have a pregnancy in the baseline period. A 

previous study found women who underwent UAE were less likely to attempt to get 

pregnant, but those who did had a higher success rate than women undergoing 

myomectomy.19 Our study could not confirm this finding, but it was clear that between 

propensity-matched women from UAE and myomectomy cohorts who became pregnant, the 

likelihoods of experiencing an array of adverse reproductive outcomes and delivery rates 

were similar albeit the small sample size following propensity-matching.

While alternatives to hysterectomy have become increasingly available in recent years, this 

study confirms that an overwhelming majority of the commercially-insured women with 

leiomyoma-related bulk symptoms underwent hysterectomy. Given that hysterectomy is the 

definitive treatment for leiomyoma, the rate of hysterectomy with underlying leiomyoma 

diagnosis continues to be high at around 80%, with a small decline in the early 2000s.8,28 

This finding has been confirmed in our study as well with the rate stabilizing at around 82% 

since 2002. While hysterectomy leads to lower health care utilization over 5 years compared 

to women who undergo uterine-sparing procedures, there may be long-term adverse 

consequences of hysterectomy including fracture risk, pelvic organ prolapse, cardiovascular 

disease risk and risk of dementia, which may often take 20 to 30 years to manifest.29–32

Our study has the usual limitations of claims-based analyses including the general limitation 

that that claims are generated for reimbursement purpose but not for research. Nevertheless, 

we adopted appropriate safeguards including a minimum of one year of wash-out period to 

ensure that the study subjects are new comers to leiomyoma procedures. The very large 
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database used in the study provides confidence in the generalizability of the results, 

particularly to commercially insured women in the U.S. Given that Black women were only 

about 10% in our study, and the fact that cumulative incidence of leiomyoma can be up to 

80% in Black women,1 additional studies including cohorts with higher proportion of Black 

women (e.g., Medicaid data) are warranted. Unobserved confounding factors not captured in 

the data may violate propensity-matching assumption and potentially bias the results.

In conclusion, over 80% of the women with leiomyoma-related bulk symptoms underwent 

hysterectomy as the first-line procedural therapy. Among women who underwent uterine-

sparing procedures, about one in seven women had a second uterine-sparing leiomyoma 

procedure, and one in ten underwent hysterectomy over an average of 3.4 years. Compared 

to myomectomy cohort, women who underwent UAE had a higher risk of re-intervention, 

lower risk of other surgical procedure but similar rate of adverse reproductive outcomes.

Supplementary Material
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Figure 1. 
Patient selection. *379 days (365+14) prior to the index procedure.
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Table 2

Subsequent leiomyoma procedures, stratified by index procedure

Myomectomy (N=19965) UAE (N=4186) Overall (N=24,151) p-value

Subsequent leiomyoma procedure, N (%) 2648 (13.3%) 689 (16.5%) 3358 (13.9%) 0.01

Leiomyoma procedure type1 among those with a 
second procedure n=2648 n=689 n=3358 <0.01

 MRgFUS, n (%) 0 (0.0%) 0 (0.0%) 4 (0.1%)

 Myomectomy, n (%) 866 (32.7%) 109 (15.8%) 980 (29.2%)

 UAE, n (%) 132 (5.0%) 91 (13.2%) 224 (6.7%)

 Hysterectomy, n (%) 1650 (62.3%) 489 (71.0%) 2150 (64.0%)

Duration2 between index leiomyoma procedure and 
any subsequent leiomyoma procedure (# years), Mean 
(SD) 1.6 (0.6–3.2) 1.3 (0.7–2.7) 1.5 (0.6–3.1) 0.04

Subsequent hysterectomy3, N (%) 1773 (8.9%) 530 (12.7%) 2316 (9.6%) <0.01

Duration between index leiomyoma procedure and 
subsequent hysterectomy (# years), Mean(SD) 1.8 (0.7–3.6) 1.6 (0.8–2.9) 1.8 (0.7–3.4) 0.27

1
Leiomyoma procedure types were based on the type of the second procedure among those who had a subsequent leiomyoma procedure(s).

2
Duration refers to the duration between the index leiomyoma procedure and the second leiomyoma procedure.

3
Hysterectomy here includes both second procedures and any subsequent procedures that were hysterectomies.
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Table 3

Re-intervention rates at different follow-up time points after propensity score matching (N=7,752)

Myomectomy (N=3876) UAE (N=3876) p-value

Any subsequent leiomyoma procedure

Overall (N=7,752)i 583 (15.0%) 661 (17.1%) 0.02

1 year (N=5,626)ii 187 (6.6%) 192 (6.8%) 0.79

2 year (N=2,932)iii 173 (11.8%) 201 (13.7%) 0.12

3 year (N=1,546)iv 116 (15.0%) 150 (19.4%) 0.03

4 year (N=812)v 74 (18.2%) 94 (23.2%) 0.08

5 year (N=444)vi 50 (22.5%) 59 (26.6%) 0.33

Any subsequent Hysterectomy

Overall (N=7,752)i 11.0% 13.2% <0.01

1 year (N=5,626)ii 131 (4.7%) 130 (4.6%) 0.95

2 year (N=2,932)iii 124 (8.5%) 144 (9.8%) 0.20

3 year (N=1,546)iv 81 (10.5%) 113 (14.6%) 0.02

4 year (N=812)v 53 (13.1%) 70 (17.2%) 0.10

5 year (N=444)vi 37 (16.7%) 42 (18.9%) 0.54

i
Overall numbers does not account for the variable length of follow-up beyond the minimum six months.

ii
Requires that patients had a minimum of 1 year of continuous insurance.

iii
Requires that patients had a minimum of 2 years of continuous insurance.

iv
Requires that patients had a minimum of 3 years of continuous insurance.

v
Requires that patients had a minimum of 4 years of continuous insurance.

vi
Requires that patients had a minimum of 5 years of continuous insurance.
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Table 4

Subsequent surgical procedures or complications after propensity score matching (N=7752)

Myomectomy (N=3876) UAE (N=3876) p value HR (95% CI)

Esophagus/stomach 15 (0.4%) 21 (0.5%) 0.16 0.62 (0.32, 1.20)

Intestine/appendix/rectum/anus 311 (8.0%) 193 (5.0%) <0.01 1.55 (1.30, 1.86)

Liver/gallbladder/pancreas 47 (1.2%) 61 (1.6%) 0.09 0.71 (0.49, 1.05)

Hernia 68 (1.8%) 48 (1.2%) 0.15 1.31 (0.91, 1.91)

Urinary bladder 75 (1.9%) 65 (1.7%) 0.70 1.07 (0.77, 1.49)

Urinary 72 (1.9%) 72 (1.9%) 0.67 0.93 (0.67, 1.29)

Ovary/fallopian tubes 352 (9.1%) 227 (5.9%) <0.01 1.50 (1.27, 1.77)

Cervix/uterus 560 (14.4%) 458 (11.8%) 0.01 1.18 (1.05, 1.34)

Vagina 67 (1.7%) 32 (0.8%) <0.01 1.99 (1.30, 3.04

Any of the above procedures 954 (24.6%) 702 (18.1%) <0.01 1.38 (1.25, 1.52)

Any of the above procedures except uterine or cervix 720 (18.6%) 513 (13.2%) <0.01 1.39 (1.24, 1.56)
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Table 5

Five-year healthcare utilization (N=31,277), Median (IQR)

Myomectomy (N=4,684) UAE (N=910) Hysterectomy (N=25,683) p-value

Leiomyoma-Related Outpatient Visits 1 (0–4) 4 (2–6) 0 (0–0) <0.01

Leiomyoma-Related Emergency Department and 
Inpatient Visits 0 (0–0) 0 (0–0) 0 (0–0) <0.01

All-Cause Outpatient Visits 53 (32–86) 47 (28–76) 46 (27–79) <0.01

All-Cause Emergency Department and Inpatient 
Visits 1 (0–3) 1 (0–2) 1 (0–2) <0.01
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