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Abstract

Purpose
This study assessed indication for hysterectomy following failed endometrial ablation and identified risk
factors for therapy failure.

Methods
A retrospective cohort study of 1054 patients undergoing endometrial ablation from January 1, 2011, to
January 1, 2021, within the Yale New Haven Health system was conducted using chi-square and ANOVA
tests. No interventions were made in this study.

Results
The hysterectomy rate amongst endometrial ablation patients was 18% (n = 190). Each additional year
post ablation decreased the risk of subsequent hysterectomy by 5% (aHR 0.95, p < .05). Patients with
BMI of 30-39.9 had a 61% increased risk of subsequent hysterectomy (aHR 1.61, p = .003), and a BMI ≥ 
40 had a 108% increased risk (aHR 2.08, p = .002). A history of diabetes showed a nonsignificant trend
toward increased risk of hysterectomy (aHR 1.44, p = 0.09). The primary indication for hysterectomy
after ablation was persistent AUB (68.9%). The primary uterine pathology identified at time of
hysterectomy was leiomyoma (61.1%).

Conclusion
Endometrial ablation has become a popular choice for treatment of abnormal uterine bleeding given its
minimally invasive nature and cost-effectiveness. This study demonstrated 1 in 5 women will require
hysterectomy post ablation. Risk factors including younger age, presence of leiomyoma or adenomyosis,
and obesity, can increase patient’s risk of requiring hysterectomy for management. There was no
significant difference in parity, race-ethnicity, history of hypertension, diabetes, or smoking, within the
two cohorts. These findings can be used to enhance patient counseling and selection of appropriate
candidates for endometrial ablation.

What Does This Study Add to the Clinical Work
This retrospective cohort study found that approximately one in five patients that undergo endometrial
ablation subsequently underwent hysterectomy. Younger age and obesity were associated with
increased risk of post-ablation hysterectomy, providing clinically relevant information for patient
selection and preoperative counseling.
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Introduction
Abnormal uterine bleeding (AUB) is a common condition in pre-menopausal people with uteruses and is
defined as bleeding abnormal in frequency, duration, volume, and/or regularity [1]. One third of outpatient
gynecologic visits address AUB, and more than 70% of gynecologic consults in menopausal and peri-
menopausal women are for AUB [2]. A 2015 European survey of over 4500 women found over half of
patients with AUB reported negative impact of their symptoms on their sexual life, physical activities and
productivity at work [3].

After appropriate work up and diagnosis, first line treatment involves medical management with agents
such as oral contraceptives, levonorgestrel-IUD (LNG-IUD), and tranexamic acid (TXA) [1]. If patients fail
medical management, minimally invasive surgical management options include endometrial ablation
and hysterectomy.

Endometrial ablation is a minimally invasive surgical alternative to hysterectomy and may be selected
due to less strenuous post-operative recovery or for patients who desire retaining their uterus. The
procedure aims to destroy the endometrial layer of the uterus and thereby disrupt menstruation through
the use of coagulation, lasers, or loop resection [4]. Absolute contraindications to endometrial ablation
include endometrial hyperplasia or carcinoma, current pregnancy, desire to preserve fertility, acute pelvic
infection, and current use of intrauterine device (IUD). Published rates of hysterectomy after failed
ablation varies considerably in the literature, ranging from 4–25%. [5, 6, 7, 11].

The purpose of this study is to assess the long-term risk of hysterectomy after ablation, and to identify
risk factors for patients who may fail endometrial ablation to improve pre-operative counseling and
shared decision-making regarding management options for AUB.

Methods
This was a single health system, retrospective cohort study approved by the Institutional Review Board
(IRB) at Yale New Haven Health (New Haven, CT). Patients were included in the study who received
endometrial ablation for abnormal uterine bleeding between January 1, 2011, to January 1, 2021, within
the Yale New Haven Health system. The surgeries were conducted at the four main hospitals and
various outpatient surgery centers within the health system.

Patients were identified for inclusion using Current Procedural Terminology codes for endometrial
ablation. Chart abstraction was then performed to collect demographics and clinical characteristics on
all patients who met inclusion criteria, including subsequent hysterectomy, age at time of ablation, race-
ethnicity, BMI, history of hypertension, history of diabetes, history of smoking, and parity.

For patients who underwent subsequent hysterectomy, further chart abstraction was performed to
identify primary indication for hysterectomy and uterine histopathology identified at time of
hysterectomy.
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Statistical analysis: Bivariate tests of association between patient attributes and failed ablation were
conducted using chi-square test and ANOVA as appropriate. Kaplan-Meier curves and log rank tests
were examined to evaluate time to event across measures. Cox proportional hazard regression modeling
was performed including patient attributes significant in bivariate analyses at p < .10. Adjusted hazard
ratios (aHRs) and 95% confidence intervals (CIs) are presented. Indication for hysterectomy and uterine
pathology among patients with failed ablation is presented using descriptive statistics.

Results
From January 2011 to January 2021, 1054 patients who underwent an endometrial ablation within the
Yale New Haven Health system were identified for inclusion in the study. Among the patients who
received endometrial ablation, 18% (n = 190) underwent hysterectomy after ablation.

The mean age for patients who underwent hysterectomy after ablation was 42.9 years (SD 5.7). The
mean age for patients who did not undergo hysterectomy after ablation was 44.6 years (SD 5.3).
Patients who were older at time of ablation were less likely to require hysterectomy in future. Each
additional year of age at the time of ablation decreased the risk of subsequent hysterectomy by 5%
(adjusted hazard ratio [aHR] 0.95, p<.05). Patients In both cohorts, most patients were White, non-
Hispanic (no hysterectomy, n = 610; hysterectomy n = 132), followed by Hispanic (no hysterectomy, n = 
106; hysterectomy n = 22), Black, non-Hispanic (no hysterectomy, n = 103; hysterectomy n = 33), and
Asian or other, non-Hispanic populations (no hysterectomy n = 45; hysterectomy n = 3) (Table 1).
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Table 1
 Characteristics of patients who received endometrial ablation vs those who failed endometrial

ablation with subsequent hysterectomy, n(%)
Patient characteristic No hysterectomy (N = 864) Hysterectomy (n = 190) p-value

Age, < 45 years 430 (49.8) 123 (64.7) .0002

Age, mean (SD) years 44.6 (5.3) 42.9 (5.7) .0001

Race-ethnicity     .04

Hispanic 106 (12.3) 22 (11.6)  

White, non-Hispanic 610 (70.6) 132 (69.5)  

Black, non-Hispanic 103 (11.9) 33 (17.4)  

Asian or other, non-Hispanic 45 (5.2) 3 (1.6)  

BMI     .003

<30 481 (55.9) 77 (40.53)  

30 < 40 312 (36.2) 88 (46.3)  

40+ 68 (7.9) 25 (13.2)  

Hypertension history 264 (30.6) 61 (32.1) .68

Diabetes history 72 (8.3) 26 (13.7) .02

Smoking history 256(29.6) 50 (26.3) .36

Parity     .76

0 24 (12.6) 126 (14.6)  

1 25 (13.2) 108 (12.5)  

2 85 (44.7) 356 (41.2)  

3+ 56 (29.5) 274 (31.7)  

Within the no hysterectomy cohort, 55.9% (n = 481) had BMI of less than 30, 36.2% (n = 312) had a BMI
of 30 to 40, and 7.9% (n = 68) had a BMI of greater than 40. Within the hysterectomy cohort, 40.5% (n = 
77) had a BMI less than 30, 46.3% (n = 88) had a BMI of 30 to 40, and 13.2% (n = 25) had a BMI of greater
than 40.

A history of hypertension was present in 30.6% (n = 264) of patients within the no hysterectomy group,
and present in 32.1% (n = 61) of patients in the hysterectomy group. A history of diabetes was present in
8.3% (n = 72) of patients within the no hysterectomy group, and present in 13.7% (n = 26) of patients in
the hysterectomy group. A history of smoking was present in 29.6% (n = 256) of patients within the no
hysterectomy group, and present in 26.3% (n = 50) of patients in the hysterectomy group. Patients in both
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categories were stratified by parity of 0,1,2 or more than 3. There was no significant difference in parity
amongst the cohorts.

Patients with a BMI of 30-39.9 had a 61% increased risk of subsequent hysterectomy (aHR 1.61, p=.003),
and those with a BMI ≥ 40 had a 108% increased risk of subsequent hysterectomy (aHR 2.08, p=.002).
Patients with a history of diabetes demonstrated a non-significant trend toward increased risk of
hysterectomy was observed (aHR 1.44, p = 0.09). No significant associations were found for
race/ethnicity, parity, hypertension, or smoking history (Table 2).

Table 2
Final proportional hazards model of patient attributes and

failed endometrial ablation
Patient attributes aHR (95% CI ) p-value

Age (continuous in years) 0.95 (0.93–0.98) .0001

BMI    

<30 Ref  

30–40 1.61 (1.17–2.19) .003

40+ 2.08 (1.31–3.29) .002

Diabetes history 1.44 (0.95–2.20) .09

Race-ethnicity    

Hispanic 0.84 (0.53–1.32) .45

White, non-Hispanic Ref  

Black, non-Hispanic 1.16 (0.78–1.71) .46

Asian or other, non-Hispanic 0.31 (0.10–0.98) .046

aHR, adjusted hazard ratio    

*Total n = 1051 due to missing observations

The primary indication for hysterectomy after ablation was persistent abnormal uterine bleeding (68.9%),
followed by pelvic pain or post-ablation pain syndrome (36.3%), endometrial hyperplasia (4.2%),
endometrial malignancy (1.1%) and other indications (9.5%). (Fig. 1). The primary uterine pathology
identified at time of hysterectomy was leiomyoma (61.1%), followed by adenomyosis (47.4%),
endometrial polyp (4.2%), endometrial hyperplasia (2.1%), endometrial carcinoma (1.1%), and
endometriosis (0.5%) (Fig. 2.)

Discussion

Page 6/12



1054 patients within a single health system, across multiple hospitals, were identified over a 10-year
period to have received an endometrial ablation. 18% of these patients went on to receive a
hysterectomy. A systematic review published by Matteson et al. [8] demonstrated significant variations
in rates of hysterectomy following ablation, with some studies approaching 30%. Various other studies
have evaluated the rate of hysterectomy, ranging between 10–25% [9, 10, 11]. Cooper et al. [9] discuss
the difficulty of evaluating true rates of hysterectomy after ablation with retrospective analysis due to
inevitable loss of follow up from patient’s changing practice outside of the health system. Similarly, there
is a possibility the rate is also variable within this study’s population. This scenario is likely a
confounding factor in many other retrospective or meta-analysis, and could be better evaluated in a
large, multicenter long-term prospective study following patients after ablation.

It is well documented in previous literature that younger age is a risk factor for failed ablation [4, 11].
Shavell et al. [4] noted a significant increase in rate of hysterectomy in the youngest quartile of women in
the study (21–36 years) was 20.8%, which was nearly double the rate in the oldest quartile (> 47 years).
We found that with each increased year of age at the time of ablation, the risk of hysterectomy
decreased by 5%, independent of other variables (adjusted hazard ratio [aHR] 0.95, p<.05). This is a
significant finding that should be considered when counseling patients regarding use of ablation for
AUB, particularly in younger patients.

We also found that patients with obesity are 1.6-2 times more likely to fail endometrial ablation (BMI 30 
< 40: aHR 1.61 (CI 1.17–2.19, p .003; BMI 40+: aHR 2.08 (CI 1.31–3.29, p .002) compared to non-obese
patients. This finding may be explained by the increased estrogen state in patients with elevated BMI,
and therefore it can be hypothesized that an endometrial ablation is less likely to overcome the
increased estrogen, leading to increased risk in hysterectomy. Beelen et al. [19] performed a meta-
analysis study reviewing prognostic factors that may lead to re-intervention after endometrial ablation.
Seven studies were identified that discussed obesity, with one study linking a BMI > 30 to increased rates
of intervention. The other six studies did not find a correlation. Our data adds to the limited previously
published literature and demonstrates a correlation with increased BMI and failure of ablation,
warranting the need to further review this characteristic on a larger scale.

A co-morbidity of diabetes mellitus (type 1 or type 2) demonstrated a non-significant increased risk of
failing endometrial ablation by 44% (aHR 1.44 (CI 0.95–2.20, p .09). This risk factor has not been
previously reported in the literature. This may be explained by poor wound-healing that occurs within
diabetic populations, that may not allow for sufficient healing of the ablated endometrial cavity and lead
to subsequent breakthrough bleeding. While this finding was not statistically significant within this study,
there does appear to be a potential correlation that can be an area of future exploration for future
studies.

Of note, there was no significant association noted between race-ethnicity, parity, history of
hypertension, or history of smoking cohorts that changed the risk of failed endometrial ablation.
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Regarding uterine pathology noted at the time of hysterectomy, most patients demonstrated a presence
of leiomyomas (69%). This is an increase in previously reported rate of 49% by Carey et al [13]. However,
it is estimated that up to 70% of women will have leiomyomas by the time of menopause [14].
Leiomyomas are also the most common indication for hysterectomy [15, 16]. The rate of leiomyoma
present at time of hysterectomy in this study is consistent with suspected prevalence of leiomyoma in
the general population, and therefore likely does not inherently increase the risk of failing endometrial
ablation. Future studies may be beneficial in evaluating burden of leiomyoma, size of leiomyoma and
type of leiomyoma to determine if these characteristics influence the risk of failing endometrial ablation.

Adenomyosis was present in the uterine pathology of 47.4% of patients who underwent hysterectomy,
consistent with a rate of 44.4% reported by Shavell et al. [4], though increased in frequency than the rate
of 28% reported by Carey et al [13]. The prevalence of adenomyosis in pre-menopausal women overall is
uncertain due to historic reliance on diagnosis based on evaluation of uterine specimens, typically done
at time of hysterectomy [17]. Upson et al. [18] report an estimated prevalence of adenomyosis for the
past 50 years has ranged from 8.8–61.5%. In this population approximately half of patients
demonstrated signs of adenomyosis, therefore we cautiously suspect this is a risk factor that leads to
endometrial ablation failure. As imaging modalities such as ultrasound and MRI improve and lead to
diagnosis of adenomyosis prior to time of tissue evaluation, true prevalence may be better understood
and can be evaluated further in relation to ablation efficacy.

The primary indication for hysterectomy for patients who failed endometrial ablation in this study was
AUB (68.9%). This illustrates that the vast majority of patients who subsequently underwent
hysterectomy did not experience a long-term alleviation of the symptoms that had led them to seeking
endometrial ablation for management of AUB. A significant proportion of patients presented with pelvic
pain or documented “post-ablation pain syndrome” (36.3%). This should be considered a potential risk
factor for endometrial ablation failure, particularly for patients who initially present with both AUB and
pelvic pain.

The major limitation of this study is the identification of patients from a single-institution population.
However, the procedures were performed across different hospitals and outpatient surgery centers
across the state of Connecticut, New York, and Rhode Island and by different types of providers
including general OB-GYNs, minimally invasive gynecologic surgeons, private practice and academic
faculty which lends to diversification of the population and outcomes that make the findings more
generalizable. Within this study population, previously described risk factors were confirmed and
findings such as a link of obesity and potential link of diabetes mellitus were identified that can lead to
further study across multiple institutions or using a national database.

In conclusion, endometrial ablation has become a popular choice for treatment of abnormal uterine
bleeding, given its minimally invasive nature and cost-effectiveness. When counseling patients for
treatment with endometrial ablation, it is important to inform them of the risk of treatment failure and
the need for hysterectomy. This study demonstrated an overall rate of 18% of hysterectomy, indicating in
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this institution’s population 1 in 5 women will likely require further management with hysterectomy. This
study also demonstrated risk factors such as younger at time of hysterectomy, presence of leiomyoma
or adenomyosis uterine pathology, obesity, and non-significant correlation of history of diabetes that can
increase patient’s risk of requiring hysterectomy for management. There was no significant difference in
parity, history of hypertension, history of smoking, or race-ethnicity within the two cohorts.

These findings can be used to enhance patient counseling and selection of appropriate candidates for
endometrial ablation.
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Figure 1

Analysis of primary indication for hysterectomy after failed endometrial ablation (n=190)

Figure 2

Analysis of uterine pathology identified at time of hysterectomy (n=190)
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