1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
J Minim Invasive Gynecol. Author manuscript; available in PMC 2026 April 15.

-, HHS Public Access
«

Published in final edited form as:
J Minim Invasive Gynecol. 2026 March ; 33(3): 283-290. doi:10.1016/j.jmig.2025.11.017.

Cost-effectiveness of combined minimally invasive
hysterectomy and bariatric surgery in women with morbid
obesity and endometrial hyperplasia or early-stage endometrial
cancer

Jo’an Tankou, MD12, Lisa M. Pollack, PhD, MPH, MPT10", Elise Wilson, MD?, Iris Kuo, MD,
MPHSC, Mei Wang, MSP, Shaina R. Eckhouse, MDY, Su-Hsin Chang, PhD, SM2b, Andrea R.
Hagemann, MD?2:¢

aDivision of Gynecologic Oncology, Department of Obstetrics and Gynecology, Barnes-Jewish
Hospital, Washington University in St. Louis School of Medicine, St. Louis, MO, United States

bDivision of Public Health Sciences, Department of Surgery, Washington University in St. Louis
School of Medicine, St. Louis, MO, United States

“Washington University in St. Louis School of Medicine, St. Louis, MO, United States

dSection of Minimally Invasive Surgery, Department of Surgery, Washington University School of
Medicine, St. Louis, MO, United States

Abstract

Study Obijective: We studied the cost-effectiveness of simultaneous bariatric surgery and
minimally invasive hysterectomy (MIH) (combined surgery) in comparison to MIH alone in
endometrial cancer (EC) survivors with obesity-related disease (ORD).

Design: Cost-effectiveness analysis

Setting: Hypothetical cohort of women aged 50-69 with obesity (BMI =30 kg/m?) and ORD
(hypertension, diabetes, coronary heart disease, or stroke) undergoing surgery for endometrial
intraepithelial neoplasia (EIN) or early-stage EC

Interventions: Combined surgery vs. MIH alone

Measurements and Main Results: We constructed a decision-analytic model with lifetime
horizon to compare life expectancy and lifetime healthcare costs between patients with combined
surgery and those with MIH alone. Utility weights, a measure of health states that affect quality of
life, from published studies were used to calculate quality adjusted life years (QALYS). Lifetime
healthcare costs associated with ORD and costs for MIH and surgical complications were obtained
from published studies. Costs for combined surgery were obtained from a single institution. All
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costs were evaluated from the healthcare sector perspective and presented in US dollars at the
2022 price level. Future costs and QALY's were discounted to present values using an annual rate
of 3%. For the 50-59 age group, QALY for combined surgery were 14.8 compared with 11.0
for MIH alone. The lifetime healthcare cost for patients with combined surgery was $186,124
compared with $335,995 for MIH alone. For the 60-69 age group, QALY for combined surgery
were 12.0 compared with 7.9 for MIH alone. The lifetime healthcare cost for patients with
combined surgery was $155,451 compared with $273,403 for MIH alone. Combined surgery
yielded higher QALYs and lower costs than MIH alone.

Conclusion: For women with EIN or early-stage EC with obesity and ORD, combined surgery
may represent a cost-saving and QALY s-improving option for treatment. However, barriers to this
approach may be insurmountable.

Keywords

Endometrial cancer; obesity; cost-effectiveness; minimally invasive hysterectomy; bariatric
surgery

Introduction

Endometrial cancer is the fourth most common cancer in women in the US.1 Obesity is
strongly associated with EC, and as rates of obesity have risen, so have rates of EC.2 There
is a 50% increase in the risk of developing EC for every five unit increase in BMI.3 Women
are likely to survive early-stage EC,* but patients with EC and obesity have higher overall
mortality than those without obesity.> EC survivors have a two-fold higher risk of type 2
diabetes compared with the general population.8 Women with low grade localized tumors
are six times as likely to die of cardiovascular disease than of EC.”

While non-surgical treatments for EC survivors with obesity are available (nutrition, exercise
interventions, weight-loss drugs), they have not shown long-term weight control.8° Bariatric
surgery, on the other hand, is effective at achieving substantial and sustained weight

loss and reduced obesity-related comorbidities in most patients.10 Approximately 66% of
patients with endometrial intraepithelial neoplasia (EIN)/early-stage EC have a high BMI
(=35 kg/m?) and comorbidities that would make them eligible for bariatric surgery.1!

Given that the primary approach to managing EIN and early-stage EC is minimally

invasive laparoscopic or robotic hysterectomy (MIH), there is an opportunity to perform a
simultaneous minimally-invasive bariatric surgery for eligible patients. Multiple examples of
concurrent surgeries with bariatric surgery offer validity (e.g., technical feasibility with low
complication rates) for our hypothesis that concomitant MIH and bariatric surgery would
offer clinical utilities to patients with obesity and EC.1213

The implications of a simultaneous hysterectomy in the setting of EIN/early-stage EC

are incompletely understood.1415 At our institution, the authors (ARH and SRE) had
successfully completed a combination surgery for a patient with EIN and obesity. While
we began to combine these surgeries with expected increased frequency, we conducted a
cost-effectiveness analysis of combined MIH with bariatric surgery (combined surgery) to
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assess the lifetime costs and quality-adjusted life years (QALYS) in EC survivors/women
with EIN with obesity and ORD.

Patient population

The patient population was women aged 50-69 years undergoing surgery for EIN/Stage

1A EC, with obesity (BMI =30 kg/m?) and ORD (hypertension, diabetes, coronary heart
disease, or stroke). We focused on this population because of the marginal chance of a Stage
1A patient being upstaged to a level that would require further treatment and the mean

age at a diagnosis of Stage 1A EC is 60-63 years. Furthermore, guidelines have suggested
the eligibility age for bariatric surgery is 15-70 years, so our cut off at age 69 years is
reasonable.1! This study was approved by the Washington University Institutional Review
Board protocol # 202006064.

Decision analytic model

A decision-analytic model with a lifetime horizon was constructed to compare combined
surgery (i.e., MIH and laparoscopic sleeve gastrectomy) to MIH alone (Figure 1).
Hypothetical patients were modeled to undergo either MIH or combined surgery. Following
surgery, patients may develop post-surgical complications. Based on published probabilities
of change in BMI categories, we assumed that women undergoing MIH alone continued

to have obesity and experience ORD burden (hypertension, coronary heart disease, and
diabetes, but not stroke), while most women undergoing combined surgery experienced
weight loss (normal weight or overweight) and ORD improvement (coronary heart disease
but not hypertension, diabetes, or stroke).19 While most women who undergo bariatric
surgery experience weight loss,10 we additionally modeled the circumstance where women
experienced obesity following combined surgery but ORD improvement. ORD remission
rates from observational studies and randomized clinical trials, respectively, ranged from
86-92% for diabetes, 74—-75% for hypertension, 68-76% for dyslipidemia, 58—-66% for
cardiovascular disease, and 90-96% for sleep apnea.19 Costs were evaluated from the
healthcare sector perspective. Effectiveness was measured in terms of QALY's, which
combines measures of length and quality of life, to capture life expectancy (LE) and health-
related quality of life.

Model parameters

A literature review combining search terms for laparoscopic hysterectomy, robotic
hysterectomy, MIH, bariatric surgery, early-stage EC or complex endometrial hyperplasia
with atypia, complications, costs, and comorbidities was conducted in PubMed and Embase
to obtain existing data to inform the model parameters, including probabilities for post-
operative surgical complications, LE based on age, BMI, and ORD categories, utility
weights, and lifetime healthcare costs with and without ORD (Table 1).

Post-operative surgical complications

The probability of a post-operative surgical complication following bariatric surgery was
assumed to be the major complication rate for bariatric surgery (pulmonary embolism).16
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Because not enough data exists to know the probability of a complication from both

MIH and bariatric surgery, the probability of a complication from combined surgery was
calculated from the independent probabilities of complication following MIH (0.14%)1 and
bariatric surgery (0.01%)6 in the base case analysis (see sensitivity analyses for variations
of these probabilities).

Life expectancy

LE estimates were obtained from a published study and described in detail elsewhere18.19
Briefly, a 17 health-state Markov model consisting of no ORD and any combination of
ORDs was used to obtain LE estimates.18 Using the aforementioned weight loss and ORD
improvement assumptions (base case, see sensitivity analysis for women who did not reduce
weight following surgery), for the 50-59 age group, LE after combined surgery was 25.70
compared with 20.13 years for MIH. For the 60-69 age group, LE after combined surgery
was 19.17 compared with 13.18 years for MIH.

Utility weights
Utility weights, a quality-of-life measure of health states,20 ranging from 0 (death) to
1 (perfect health), were used to calculate QALYSs. Utility weights were abstracted from
published studies for undergoing a surgical procedure,?! experiencing any post-operative
surgical complication,22 and having an ORD (with or without obesity), respectively.23

Lifetime healthcare costs associated with ORD

Lifetime healthcare costs associated with ORD were obtained from published data and
described in detail elsewhere.1? Briefly, annual healthcare costs associated with each health
state were accumulated throughout their lifetime depending on their LE obtained from the
Markov model. All costs were presented in US dollars at the 2022 price level based on the
Personal Consumption Expenditure Price Index for health from the US Bureau of Economic
Analysis.?* For the 50-59 age group, lifetime healthcare costs were $326,786 after MIH
alone (continued obesity with ORD) and $154,102 after combined surgery (normal weight
with ORD improvement). For the 60-69 age group, the costs were $264,194 after MIH
(continued obesity with ORD) and $123,429 after combined surgery (normal weight with
ORD improvement).

Other costs

The surgical costs for combined surgery were obtained from a single institution (Barnes-
Jewish Hospital and Washington University in St. Louis School of Medicine). The surgical
costs for MIH (laparoscopic surgery) were obtained from a single institution (published
study).25 Post-operative surgical complication costs for MIHZ and bariatric surgery?/:28
were obtained from published studies.

Cost-effectiveness analysis

We calculated QALY and costs for patients undergoing MIH and combined surgery. Costs
and QALY were discounted to present values using an annual rate of 3%.20 We computed
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the incremental cost-effectiveness ratios (ICERs) as follows, which provides the added cost
per QALY gained relative to the comparator2?:

CostCombined Surgery — COSIMIH

ICER = .
QALY Combined Surgery — OQALYMIH

ICER was then compared with the willingness-to-pay (WTP) threshold of $50,000-$200,000
per QALY to determine cost-effectiveness of the combined surgery relative to MIH alone.

Sensitivity Analyses

Results

We conducted a 1-way sensitivity analysis on all the variables used in the model. All
parameter values were ranged 50% above and below baseline values. We conducted a 2-way
sensitivity analysis with clinical significance to explore the effect of co-varying the cost of
combined surgery and the probability of a complication after bariatric surgery. We used net
monetary benefit (NMB), defined as QALY xWTP-cost, to determine the preferred strategy
(higher) using the WTP threshold of $50,000 per QALY.

Because not all individuals who undergo combined surgery may experience normal weight,
we conducted a different scenario for individuals experiencing overweight (BMI 25.0-29.9
kg/m?2)/obesity (BMI =30.0 kg/m?2) after the combined surgery. See corresponding LE and
lifetime healthcare costs for each age group and BMI status in Table 1.

All analyses were performed using TreeAge Pro Healthcare (TreeAge Pro 2021, R1.
TreeAge Software, Williamstown, MA).

For the 50-59/60-69 age group, combined surgery led to 14.8/12.0 QALYSs and lifetime
healthcare costs of $186,124/$155,451 compared with 11.0/7.9 QALYSs and lifetime
healthcare costs of $335,995/$273,403 for MIH alone (Figure 2). In terms of cost-
effectiveness, for both age groups combined surgery dominated MIH alone, because it was
more effective and less costly and thus combined surgery is cost-saving.

In the 1-way sensitivity analysis varying all variables (Figure 3), the bars are arranged in
order of max to min impact on ICER with several variables with no impact (no visible lines).
Each bar is split by the expected value line, which represents the base case ICER where
every input is at its best estimated value. Overall, no matter how each parameter changed
with the uncertainty range, with the exception of lifetime healthcare costs associated with
ORD for MIH, ICER was always negative. This means that combined surgery was less
costly and more effective (i.e., cost-saving) compared with MIH.

For both age groups, lifetime healthcare costs and surgical costs (for either MIH/combined
surgery) had among the biggest impact on ICER. For example, for the 50-59-year age
group, when the lifetime healthcare costs for combined surgery ($154,102) was ranged
from $77,051-$231,153, the ICER value ranged from $-60,837-$-19,523. Regardless of the
variation of the lifetime healthcare cost, the difference between MIH and combined surgery
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only narrowed; the conclusion never changed—combined surgery remained favorable,
though not as favorable. Similarly, when the surgical cost for combined surgery ($31,256)
in the 50-59-year age group was ranged from $15,628-$46,884, the ICER value ranged
from $-44,370-$-35,990. Regardless of the variation of the surgical cost, combined surgery
remained favorable.

The results of the 2-way sensitivity analysis, varying the cost of combined surgery and
the probability of a complication after bariatric surgery, demonstrated that our conclusion
remained robust regardless of these values (i.e., combined surgery was more effective and
less costly).

In the scenario where we assumed that individuals experiencing overweight/obesity after the
combined surgery, the conclusion remained consistent. Namely, combined surgery was also
more effective and less costly compared to MIH alone (Figure 4A-B), i.e., the combined
surgery was still cost-saving and dominated the MIH alone.

Discussion

For women with EIN/early-stage EC with obesity and ORD, bariatric surgery combined with
MIH may represent a cost-saving option for treatment, with the potential to add 4 QALY's
and reduce lifetime healthcare costs up to ~$150,000 when compared with MIH alone. This
finding remained consistent across age deciles and sensitivity analyses.

Our results are consistent with previous studies demonstrating the cost-effectiveness and
sustainability of bariatric surgery in weight loss.10:28 Only small-scale studies have been
extended to the EC/EIN population.1429 In a case report, combined surgery promoted
sustained weight loss and improved survivorship.2? In a study of women undergoing
bariatric surgery (N=71), where 10% had baseline EIN, bariatric surgery was associated
with weight loss and improved physical quality of life and metabolic profiles.14

In this relatively simple economic model, we demonstrated that combined surgery can

be cost-saving, life-extending, and quality of life-improving measure for women with
EIN/early-stage EC. However, there are several barriers to combined surgery. Compared

to the chronicity of obesity and ORD, EC has been historically managed as a more

acute problem, even though hormonal management with progestin-based treatment is safe
and effective. Our findings could encourage third party payers to recognize the potential
benefits of combined surgery for women with EC who need long-term weight loss. Another
barrier is the availability of both surgical teams. While coordination of scheduling between
two different teams can be time consuming, this can improve as protocols are created

to facilitate coordination. Using institutional pilot programs to demonstrate clinical- and
cost-effectiveness, engaging with professional societies to generate guidelines and position
statements supporting combined procedures, and developing multidisciplinary care pathways
to streamline co-surgery and avoid delays could help to surmount barriers.

With 69,000 new cases of endometrial cancer a year, 60% of which are related to
obesity, increased adoption of combined surgery has the potential to decrease the burden
of chronic illness in an EC population and associated cost burden on the health care
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system. Potential benefits of combined surgery over delayed bariatric surgery after MIH
include faster treatment for the underlying problem of chronic disease related to obesity;
convenience for the patient with one hospital trip and anesthesia cost, one period of sick
leave, quicker total recovery time and efficient use of hospital resources. Preoperative
preparation requirements could be changed, especially considering the time-sensitive nature
of performing a hysterectomy after newly diagnosed EIN/EC.

Our study intent was innovative in quantitating quality-adjusted LE and lifetime healthcare
costs for women with EC/EIN with obesity and ORD receiving the combined procedure
and MIH alone and is modeled based on nationally representative data. The simplicity

of the concept is both a strength and limitation. First, because our model does not

account for many real-world second-order effects and the surgical cost for combined
surgery was based on limited data from a single academic institution, cost savings in
practice may be substantially less. Second, LE estimates did not account for EC recurrence
after MIH; however, EC recurrence is low for early-stage disease (1-10% depending on
molecular classification).30 Third, because combined surgery is not yet routine, we modeled
post-operative surgical complications following combined surgery as mutually exclusive
probabilities from bariatric surgery and MIH rather than the probability from both surgeries.
We acknowledge that longer surgeries could increase the risk of complications and that
complications in one procedure could limit completion/safety of the other. Fourth, our study
did not account for changes in the trajectory of age-related weight loss or gain. Fifth, while
we assumed all EC survivors experienced ORD improvement regardless of their weight
loss, most patients experience ORD remission rates after bariatric surgery.19 Sixth, while
Glucagon-Like Peptide-1 Receptor Agonists (GLP1-RA) have emerged as a viable treatment
option with MIH, these medications are not always accessible and depend on insurance
coverage, medication copayments, and drug supply. Future studies are warranted to ascertain
accessibility and sustainability of GLP1-RA versus bariatric surgery for women with

EC. Importantly, a concomitant approach complements—not replaces—upstream societal
interventions (e.g., addressing childhood obesity), by offering an evidence-based strategy to
improve outcomes and reduce long-term healthcare expenditures in a high-risk population.
Finally, the reality of a patient-centered outcome is limited by the complexities surrounding
obesity, women’s health, and healthcare administration in the U.S. today.

Conclusion

Our study demonstrates the potential for cost-effectiveness of combined bariatric and MIH
surgery. For women with EIN/early-stage EC with obesity and ORD, bariatric surgery
combined with MIH may represent a cost-saving option for treatment, with the potential to
add 4 QALYs and reduce lifetime healthcare costs by ~$150,000 when compared with MIH
alone. These findings may help inform clinicians and patients when discussing therapeutic
options. Our model represents a basis for pilot studies across multiple institutions, as

a single site is likely not feasible today, and could encourage further study of barriers

to implementation of combined surgery. Consideration and adoption of the combined
procedure could help address healthy survivorship after cancer and the increasing demands
on the healthcare system of the rising incidence of both EC and ORD.
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Complication (MIH)

No complication (MIH)

s b A 0 Complication (Laparoscopic Sleeve Gastrectomy )

Combined surgery Complication (MIH)

No Complication (Combined)

A B A L A

[ Decision node O Chance node < Terminal node

Figure 1.
Decision analytic model

Abbreviations: EC, endometrial cancer; MIH, minimally invasive hysterectomy; ORD,
obesity related disease
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Figure 2.
Cost-effectiveness analysis results: Combined surgery vs MIH alone?

@ Combined surgery is more effective and less costly than MIH alone.
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A. Age 50-59
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Figure 3.
One-way sensitivity analyses on all variables used in the decision-analytic model [A-B]
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Abbreviations: ICER, incremental cost-effectiveness ratio; WTP, willingness to pay
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A. For individuals who experienced overweight (BMI 25.0-29.9 kg/m?) following combined surgery

1. Quality-adjusted Life Years 2. Lifetime Healthcare Costs
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B. For individuals who experienced obesity (BMI >30.0 kg/m?) following combined surgery

1. Quality-adjusted Life Years 2. Lifetime Healthcare Costs
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Figure 4.

Different scenario: cost-effectiveness analysis results for individuals who did not experience
normal weight following combined surgery? [A-B]
@ Combined surgery is more effective and less costly than MIH alone.
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