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ABSTRACT

Objective: We examined the cost-effectiveness of conservative management (CM) compared to planned caesarean hysterectomy
(CH) for placenta accreta spectrum (PAS).

Design: A cost-effectiveness analysis in a theoretical cohort of patients.

Setting: A decision analytic model.

Population: A theoretical cohort of 1000 pregnant patients with PAS greater than 20 weeks gestation.

Methods: In base case analysis, we assumed that between 20% and 40% of individuals would be eligible for CM. Model inputs
were derived from the literature. Analysis was conducted from a healthcare system perspective with a 1year analytic horizon.
Outcomes included hysterectomy, surgical site infection (SSI), length of hospitalisation, intensive care unit (ICU) admission and
death. An incremental cost-effectiveness ratio (ICER) of $50 000 per quality-adjusted life year (QALY) defined cost-effectiveness.
Sensitivity analyses were performed.

Main Outcome Measures: The cost gained per life year and per QALY.

Results: For base case estimates, CM was the cost-saving strategy with an ICER of $9330.51 USD. Compared to CH, CM resulted
in 905 fewer hysterectomies, 80 fewer instances of SSI and five fewer deaths. CM resulted in 149 more admissions with length of
stay > 5days and 25 more ICU admissions. In probabilistic sensitivity analysis, CM was the cost-effective strategy in 71% of runs
and the dominant strategy in 42% of runs.

Conclusions: CM was the cost-effective strategy for the management of PAS in greater than 70% of iterations of our model.
Modelling demonstrated significant uncertainty in the comparative effectiveness of the two strategies, highlighting the need for
prospective research evaluating the effectiveness of CM.

1 | Introduction management of PAS is unknown given a relative dearth of
data to guide management [1-4]. The American College of
Placenta accreta spectrum (PAS) is a major contributor to ma- Obstetricians and Gynaecologists suggests that the most

ternal morbidity and mortality worldwide [1, 2]. The optimal widely accepted management strategy is planned caesarean
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hysterectomy (CH), wherein the placenta remains in situ after
the delivery and is removed en bloc with the uterus with or
without interval hysterectomy [1]. However, this approach is
associated with risks of postpartum haemorrhage, urinary
tract injury, potential need for reoperation, maternal death
and infertility [5-8].

Given the known morbidity of this surgery, additional strategies
for the management of PAS have been proposed. Conservative
management (CM) has been explored as a viable alternative
management option, and for the purpose of this project, inten-
tional retention of the placenta without planned hysterectomy
is specifically referred. Initial studies demonstrated lower fre-
quencies of significant haemorrhage compared with CH [9-11].
Further, the prospect of future fertility is retained with CM, al-
beit with a high risk of recurrent PAS [8, 9]. Further, a major risk
to proceeding with CM is that there is no definitive guarantee
of the ability to avoid emergent intraoperative hysterectomy/
conversion from the CM strategy. Thus, the complications of
placenta accreta, including haemorrhage and the need for hys-
terectomy, may still arise at a delayed interval from the time of
delivery [9, 10].

We sought to explore the potential cost and effectiveness of
employing a strategy of performing conservative management
without intended interval hysterectomy, presuming that the
benefits of CM could be reproduced on a broader scale. We per-
formed a decision analysis to evaluate whether planned CH or
CM was the cost-effective strategy for the management of PAS.

2 | Methods

A decision-analytic model, constructed from a healthcare pay-
er's perspective, was created using TreeAge Pro (Healthcare
Version: 2023 Williamstown, MA) to simulate a theoretical co-
hort of 1000 pregnant women with known or suspected placenta
accreta spectrum (PAS) greater than 20weeks gestation. This
sample size was chosen to reflect the annual frequency of PAS
in the US at about 0.17% of all pregnancies [1]. Most probabilities
were evaluated with a horizon of 1year postpartum, with the
exception being the probability of readmission and reoperation
with a horizon of 14 days and length of stay as more or less than
5days in our analysis. The Institutional Review Board at the
University of Chicago deemed this study as exempt from review
(IRB23-0514).

A schematic of a portion of the decision tree is displayed in
Figure 1. Studies included in our analysis represent data from
multidisciplinary care centers and often, specifically, placenta
accreta Centers of Excellence. We assumed that 25% (range
1%-40%) of individuals entering the decision analysis would be
eligible for CM. Eligibility for CM was defined as reaching the
gestational age of delivery of 34 weeks gestation, without clini-
cal complications necessitating emergent delivery and without
the evidence of percreta or contraindication to conservative
management surgically. Placenta percreta was intentionally ex-
cluded from our analysis due to the literature suggesting worse
maternal outcomes for pregnant people with placenta percreta
undergoing CM [5, 9]. Using estimates derived from expert
opinion in the field of PAS outcomes research (B.D.E. and A.P.),

we assumed that 50% of pregnant people in the CM arm would
accept CM as a management strategy (range 25%-75%), and
of those who accepted CM, 35% (20%-50% range) would meet
their intended delivery date without experiencing the need for
an emergent CH. Among those who met their planned delivery
date, we assumed that 78% would not experience haemody-
namic instability during their surgery, which would require the
need to abandon CM and convert to CH (Table 1).

Maternal outcomes measured in the model included the follow-
ing: Blood products transfused, intraoperative injury, surgical
site infection, readmission or reoperation, intensive care unit
(ICU) admission, length of stay less than or greater than 5days
and maternal death. These baseline probability model inputs
were derived from the literature as cited below (Table 1).

Costs in the model were derived from the literature as well as
the Healthcare Cost and Utilisation Project (HCUP) and were
converted to 2023 United States dollars. The costs for hospi-
tal length of stay were derived from daily admission costs for
individuals in the ICU, labor and delivery or medical/surgi-
cal units. Costs of intraoperative injury were derived from the
literature from general surgery, urology and gynaecologic on-
cology. Costs of blood transfusion were considered per unit of
blood products transfused. Cost of ICU admission was derived
from critical care literature and generalised for the interven-
tions that may be required in the ICU, including intubation
and cardiopulmonary support.

Utilities were considered from the maternal perspective because
we assumed that neonatal outcomes and utilities would not dif-
fer between strategies, and planned delivery timing would be
the same. We chose to use quality-adjusted life year (QALY), a
measure of improvement or decrements in overall health. All
utilities were derived from the literature, or, if lacking, by con-
sensus of the authors.

We assumed that the willingness to pay (WTP) would be de-
fined as an incremental cost-effectiveness ratio (ICER) of
$50000USD/QALY and performed an additional analysis at
WTP of $100000USD to strengthen the findings of our analy-
sis [12]. We report strategies as both cost-effective, meaning the
strategy does not exceed the WTP, and as dominant, meaning
that the strategy is both cost-saving and more effective than the
other strategy. Given the limited analytic horizon, we chose not
to discount costs or utilities.

We performed one-way sensitivity analyses for all inputs to iden-
tify if any inputs were influencing the outcomes of the model.
Further, we chose to perform prespecified two-way sensitivity
analyses focused on the eligibility and acceptance of CM, as
well as acceptance of CM and achieving successful CM. We per-
formed a Monte Carlo probabilistic sensitivity analysis wherein
all inputs to the model were varied simultaneously over 1000
runs. The purpose of a probabilistic sensitivity analysis is to
model a real-world experience more closely. Beta distributions
were used for probability and utility inputs, and gamma dis-
tribution was used for cost inputs. As an additional sensitivity
analysis, we performed a threshold analysis by varying all in-
puts beyond their prespecified ranges to assess if the findings of
the decision analysis changed.
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FIGURE1 | Decision tree diagram comparing conservative management (CM) and caesarean hysterectomy (CH). + indicates branches of the tree

hidden to facilitate display; these branches are similar to those displayed.

All portions of this decision analysis adhered to Consolidated
Health Economic Evaluation Reporting Standards (Appendix
S1) and good practices as elucidated by The Professional Society
for Health Economics and Outcomes Research [13].

3 | Results

CM was the cost-saving and more effective strategy in base case
analysis (Table 2), costing $9330.51 less than CH and resulting
in 0.02 more QALYs. Base case analysis evaluates the model
based solely on the inputs seen in Table 1, and is a raw com-
parison of the data. In this analysis, CM resulted in 905 fewer
hysterectomies, 80 fewer instances of surgical site infection and
5 fewer deaths (Table 3).

On one-way sensitivity analyses, model inputs most strongly influ-
encing the outcomes of our model were the probability of length of
stay greater than 5days, utility of hysterectomy and the probability
of ICU admission. On prespecified two-way sensitivity analyses
focused on the eligibility and acceptance of CM, as well as the ac-
ceptance of CM and achieving successful CM, no changes in the
cost-effective strategy were noted across the range of inputs for the
variables (data not submitted for publication). This suggested that
no one model input very strongly influenced the overall outcome
of the model in terms of which strategy was cost-effective.

On threshold analysis, we found that CM remained the cost-
effective strategy under the multiple extremes of conditions that
drove the model results. The most extreme potential outcome is
patient mortality, which is a rare but realistic outcome of PAS.
Pushing the limits of our analysis to their extremes of the thresh-
old for patient death after both CM and CH, we still found that
CM would be the most effective strategy in reducing patient mor-
tality. CH became the more clinically effective and cost-saving
strategy at a threshold of 24% of patient deaths, which is much
higher than that reported in the literature and clinical data, and
an unacceptable mortality rate for any intervention. Given this
extreme threshold of mortality which would suggest CH as the
dominant strategy, our analysis suggests that CM remains domi-
nant and effective for this measure of patient safety.

On probabilistic sensitivity analysis, we found that CM was the
cost-effective strategy in 71% of runs and remained the cost-
saving and more effective (dominant) strategy in 42% of runs
(Figure 2). Reading the scatterplot counter-clockwise from the
top right (Quadrant I to Quadrant IV, bottom right) shows the
variability between the costs and effectiveness. Quadrant IV
represents the strategy which has increased effectiveness while
saving costs, being the most dominant strategy. Quadrant IT
shows increased costs with decreased effectiveness, represent-
ing the strategy of hysterectomy at the WTP of either $50000 or
$100000. The dominant strategy of conservative management
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TABLE1 | Model input parameters with upper and lower limits for sensitivity analyses.

Parameter Point estimate Low High References

Costs ($)
Blood products 981.705 839.88 1123.53 [26]
Conservative management 16512.75 7138 21442 [7-10, 15]
Death 4901.5 4047 20113 [30]
Emergent hysterectomy 19874.59 12307.5 20512.5 [30]
ICU admission 25040.99 15567 34515.88 [27]
Intraoperative injury (GU or GI) 25497.86 2290 43146 [25, 31, 32]
Hospital length of stay < 5days 6434.08 2573.632 10294.53 [25, 31, 32]
Hospital length of stay > 5days 24449.51 12868.16 36030.85 [25, 31, 32]
Readmission or reoperation 10393 5161 17494 [6, 32]
Scheduled hysterectomy 19874.59 12307.5 20512.5 [29, 30]
Surgical site infection 17861.41 400 30000 [29, 30]

Probabilities

Caesarean hysterectomy (CH)

Individuals needing blood products >4 units pRBC after CH 0.4 0.3221 0.4805 [18-20, 28]
Death after CH 0.0096 0.001 0.02292 [18-20, 28]
ICU admission after CH 0.23 0.1683 0.294 [18-20, 28]
Intraoperative injury in CH 0.148 0.1035 0.192 [18-20, 28]
Hospital LOS > 5days CH 0.5063 0.3962 0.6165 [18-20, 28]
Readmission or reoperation after CH 0.00966 0.01 0.02029 [18-20, 28]
Surgical site infection after CH 0.30379 0.2023 0.4052 [18-20, 28]
Conservative management (CM)
Individuals accepting CM 0.5 0.25 0.75 Assumed
Individuals needing blood products after CM 0.1541 0.1096 0.1986 [7-11]
Death after CM 0.0039 0.001 0.01168 [7-11]
ICU admission after CM 0.2574 0.1911 0.3238 [7-11]
Intraoperative injury in CM 0.01976 0.002612 0.03691 [7-11, 25]
Hospital LOS > 5days CM 0.6666 0.01 0.6666 [7-11, 32]
Readmission or reoperation after CM 0.2891 0.1916 0.3866 [7-11, 32]
Surgical site infection after CM 0.224 0.1723 0.2756 [7-11]
Intended CM being successful 0.784 0.72206 0.8467 Assumed
Meeting eligibility for CM 0.25 0.1 0.4 Assumed
CH prior to intended date/emergent CH 0.376 0.2852 0.467 [7-11]
Meeting intended CM date with stability 0.826 0.2 0.5 [7-11]
Utilities
Caesarean section 0.788 0.8 0.996 [30]
Death 0.0 0 0 [30]
Hysterectomy 0.615 0.3 0.83 [30]
ICU admission 0.666 0.1 0.7 [30]
Readmission/reoperation 0.666 0.25 0.75 [30]
Surgical site infection 0.82 0.695 0.861 [30]
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TABLE 2 | Base case estimates evaluating the cost-effectiveness of
CM versus CH.

Cost per Effectiveness
person,in per person, Incremental
Strategy 2023 USD in QALYs cost-effectiveness
CM $54575 0.64 —
CH $54701 0.62 $9330.51

Abbreviations: CH =caesarean hysterectomy; CM = conservative management;
QALY = quality-adjusted life year.

TABLE 3 | Outcomes by management strategy in a theoretical
cohort of 1000 patients.

Probabilities of outcomes

remained regardless of the WTP threshold. When varying the
WTP threshold, we noted that CM continued to be the cost-
effective strategy in up to 75% of runs (Appendix S2).

4 | Discussion
4.1 | Main Findings

In this cost-effectiveness analysis, we found that CM of known
or suspected PAS is likely to be cost-effective or even cost-saving
and more effective (dominant) when compared to CH. When
threshold analyses were performed, meeting the intended deliv-
ery date without requiring emergent CH in the CM arm, suc-
cessful uterine preservation and death were associated with a
change in the findings of the analysis.

4.2 | Interpretation

At present, the standard of care remains CH in the United
States of America, though there are PAS centers throughout the
world which have proposed CM as a viable option [9, 11-14, 38].
Offering CM also necessitates a multidisciplinary management
team comfortable with CM strategies, such as intensive postop-
erative and outpatient monitoring plans [15-19].

While recognising that either management strategy carries a
substantial amount of morbidity for the patient, it is important
to recognise that CM may be cost-effective and a potentially less
morbid a procedure than previously believed. In our model, we
demonstrated that across a wide range of variation, CM can be

ICE Scatterplot, Intended CM vs. Intended hysterectomy
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FIGURE 2 | Incremental cost-effectiveness ratio (ICER) scatterplot. The dashed lines represent the willingness-to-pay thresholds of $50000.

ICERs located to the right of the dashed lines (green) in quadrant I are considered cost-effective. ICERs located to the left (red) are less cost-effective.
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a cost-effective strategy for the management of PAS. In clinical
practice, the choice of surgical management should continue to
be guided by experience, expertise, patient safety and resources.
We present our data on cost-effectiveness in order to drive fur-
ther prospective research and not to replace clinical acumen or
decision making in these high-risk scenarios as both CH and
CM have significant risk of morbidity.

Importantly, our data highlight the prevalence of morbidity re-
lated to any strategy of management for PAS. With significant
morbidity such as haemorrhage, postoperative infection, intra-
operative injury, ICU admission and even death as potential out-
comes for any patient with PAS, it is important to consider our
results in the context of limited clinical trial data. Our model
demonstrates that avenues for future clinical care, research and
innovation include the following: Predicting and potentially in-
tervening to improve the stability of pregnant people electing
CM; improving perioperative measures to ensure successful
uterine preservation; and reducing the frequency of morbidity
and mortality related to unplanned CH. These conclusions only
bolster the need not only for rigorous, prospective data to inform
future analyses but also the role that PAS Centers of Excellence
have in the reduction of morbidity and mortality associated with
PAS [20, 21].

Most data for CM come from small cohort studies or case series,
owing not only to the overall rarity of PAS as a diagnosis but
also the to even rarer incidence of management that does not
include CH [16, 17]. A single-site, US-based pilot randomised
controlled trial is ongoing (NCT05139498). Though the purpose
of the study is to assess the feasibility of randomising individ-
uals to CM or CH, it nevertheless will provide needed data to
understand the scope of decision-making and outcomes associ-
ated with CM in a rigorous, prospective fashion.

Patient-centred perspectives about the willingness to accept CM
and the goals of uterine preservation, as well as future fertility,
will add to the growing fund of knowledge about the feasibility
and safety of CM in a real-world setting. Until the results of the
study are available, other methodologies for assessing the risks
and benefits of CM versus CH, such as our decision analysis,
lend an important, novel insight into the healthcare resource
and patient-level implications of each management strategy.
Potential future studies would ideally be prospective, patient-
centred, longitudinal, and when possible, randomised to either
CM or CH. This type of study would necessitate a PAS Center of
Excellence with surgeons experienced in both modes of man-
agement and would also be time-intensive and possibly life-
altering for patients who may need to relocate to be near such
a center for optimal management throughout their pregnancy.
Performing the study in a longitudinal manner throughout the
entire pregnancy and the postpartum period would also allow
for psychological assessments of the patient and help better un-
derstand and address the mental health component of this com-
plicated obstetrical condition.

To our knowledge, our analysis is the first decision analy-
sis comparing CM and CH for the management of known or
suspected PAS. An important strength of our study is that we
also included the probability of pregnant people declining CM,
which attempts to mirror the real-world scenario of shared

decision-making. This approach has recently been incorporated
into health economic analyses in obstetrics [22].

4.3 | Strengths and Limitations

Our study is not without limitations. A major limitation is the
limited number of manuscripts available which describe CM.
While PAS is extremely rare overall and the clinical signifi-
cance poses challenges to creating a randomised control trial,
the largest prospective study investigating CH versus CM for
PAS still included less than 300 patients [9]. However, if clini-
cal outcomes demonstrated in prospective observational studies
like PACCRETA can be reproduced more broadly, our results
suggest that CM is very likely to be cost-effective or a dominant
strategy. Another limitation is that outcomes such as intraop-
erative, non-urological injury and readmission were extracted
from either gynaecologic surgery or general surgery literature
and extrapolated to the obstetric population. While these com-
plications are reported in PAS literature, the inconsistencies in
reporting between papers made it less reliable for the model [22].
Finally, as previously noted, another limitation is the lack of pa-
tient perspectives and data on patient uptake and acceptance of
CM for the management of PAS [15]. Though we attempted to
model for patient acceptance of CM in our analysis, these val-
ues were derived from expert opinion. There is existing litera-
ture regarding mental health and lived experiences of patients
with a diagnosis of PAS; however this was not integrated into
our model due to the lack of robust prospective research. This
is an integral area of research, and important frameworks for
counselling and management throughout pregnancy have been
proposed [23, 24]. The key themes highlighted in the emotional
toll that PAS can take on patients include loss of autonomy, fear
of pregnancy and personal health outcomes and helplessness
due to the perceived lack of medical management options [17].
Therefore, future research must evaluate patient perspectives
related to management strategies for PAS.

4.4 | Conclusions

In our theoretical cohort of 1000 pregnant people with known
or suspected PAS greater than 20 weeks gestation, CM was the
dominant and cost-saving strategy compared with CH. Meeting
the intended delivery date without requiring emergent CH in the
CM arm, successful uterine preservation and death were associ-
ated with a change in the findings of the analysis, favouring CH.
The overall impact that CM could have on improved maternal
morbidity from CH for PAS should not be understated. However,
future prospective, ideally randomised, studies should be per-
formed to inform clinicians whether CM has a role in mitigating
morbidity and mortality related to PAS.

Author Contributions

All authors have contributed equally to this research and manuscript
preparation. All authors contributed together to the conception and de-
sign of the project, the acquisition, interpretation and analysis of data
and modelling of data for a decision analytic model. All authors contrib-
uted to the drafting of this article as well as to multiple rounds of revi-
sions. All authors have contributed to the final approval of the version

6 of 8

BJOG: An International Journal of Obstetrics & Gynaecology, 2024

85UB01 7 SUOWILLIOD AIIERID 8ol [dde ay) Aq peusenof a1e ssjofe O ‘8sN JO So[nJ o} Akeiq18UUO /3|1 UO (SUONIPUD-PUR-SLLIBY WD A3 1M A1 1[BU 1 UO//STIY) SUONIPUOD PuUe SWie | 8y} 88S *[7202/2T/90] Uo A%iqi auluo As(im ‘Areiqi oBeod Jo AisieAlun Aq 52081 '8250-TZFT/TTTT OT/I0pw0d A3 |1m Atelq i jpuljuo uABgoy/:sdny wol pepeojumoqd ‘0 ‘82S0T.yT



to be published. All authors agree to be accountable for all aspects of the
work in ensuring that questions related to the accuracy or integrity of
any part of the work are appropriately investigated and resolved. All au-
thors confirm that there is no case of ghost authorship and no additional
contributors who did not qualify for authorship.

Acknowledgements

Portions of this manuscript were presented as an abstract at the Society
for Maternal-Fetal Medicine's 44th Annual Pregnancy Meeting in
National Harbour, MD in February 2024.

Disclosure

Dr. Brett D. Einerson was supported by Eunice Kennedy Shriver National
Institute of Child Health and Human Development (K23HD106009)
during the completion of this work to study conservative management
as an alternative to hysterectomy for placenta accreta spectrum.

Ethics Statement

The Institutional Review Board at the University of Chicago deemed
this study as exempt from review (IRB23-0514).

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The data analysed in this study were obtained from peer-reviewed man-
uscripts available through PubMed and are subject to their data access
policies. Additionally, pooled data are available upon request from the
study team and within supplementary materials.

References

1. Placenta Accreta Spectrum, “Obstetric Care Consensus No. 7. Amer-
ican College of Obstetricians and Gynecologists,” Obstetrics and Gyne-
cology 132 (2018): €259-e275.

2.S. El Gelany, M. H. Mosbeh, E. M. Ibrahim, et al., “Placenta Accreta
Spectrum (PAS) Disorders: Incidence, Risk Factors and Outcomes of
Different Management Strategies in a Tertiary Referral Hospital in
Minia, Egypt: A Prospective Study,” BMC Pregnancy and Childbirth 19,
no. 1 (2019): 313, https://doi.org/10.1186/s12884-019-2466-5.

3.R. M. Silver, M. B. Landon, D. J. Rouse, et al., “Maternal Morbidity
Associated With Multiple Repeat Cesarean Deliveries. National Insti-
tute of Child Health and Human Development Maternal-Fetal Medicine
Units Network,” Obstetrics and Gynecology 107 (2006): 1226-1232.

4. M. F. Mogos, J. L. Salemi, M. Ashley, V. E. Whiteman, and H. M. Salihu,
“Recent Trends in Placenta Accreta in the United States and Its Impact
on Maternalfetal Morbidity and Healthcare-Associated Costs, 1998-2011,”
Journal of Maternal-Fetal & Neonatal Medicine 29 (2016): 1077-1082.

5.L. Sentilhes, C. Ambroselli, G. Kayem, et al., “Maternal Outcome
After Conservative Treatment of Placenta Accreta,” Obstetrics and Gy-
necology 115, no. 3 (2010): 526-534, https://doi.org/10.1097/A0G.0b013
€3181d066d4.

6. A. G. Eller, M. A. Bennett, M. Sharshiner, et al., “Maternal Morbid-
ity in Cases of Placenta Accreta Managed by a Multidisciplinary Care
Team Compared With Standard Obstetric Care,” Obstetrics & Gynecol-
ogy 117, no. 2 Pt 1 (2011): 331-337.

7. A. A. Shamshirsaz, K. A. Fox, B. Salmanian, et al., “Maternal Mor-
bidity in Patients With Morbidly Adherent Placenta Treated With and
Without a Standardized Multidisciplinary Approach,” American Jour-
nal of Obstetrics and Gynecology 212, no. 2 (2015): 218.e1-218.e9, https://
doi.org/10.1016/j.ajog.2014.08.019.

8. L. Sentilhes, G. Kayem, C. Ambroselli, et al., “Fertility and Pregnancy
Outcomes Following Conservative Treatment for Placenta Accrete,”
Human Reproduction 25 (2010): 2803-2810.

9. L. Sentilhes, A. Seco, E. Azria, et al., “Conservative Management
or Cesarean Hysterectomy for Placenta Accreta Spectrum: The PAC-
CRETA Prospective Study,” American Journal of Obstetrics and Gyne-
cology 226, no. 6 (2022): 839.e1-839.e24, https://doi.org/10.1016/j.ajog.
2021.12.013.

10. B. L. Pineles, B. M. Sibai, and L. Sentilhes, “Is Conservative Manage-
ment of Placenta Accreta Spectrum Disorders Practical in the United
States?,” American Journal of Obstetrics & Gynecology MFM 5, no. 3
(2023): 100749, https://doi.org/10.1016/j.ajogmf.2022.100749.

11. J. M. Palacios-Jaraquemada, A. Fiorillo, J. Hamer, M. Martinez, and
C. Bruno, “Placenta Accreta Spectrum: A Hysterectomy Can Be Pre-
vented in Almost 80% of Cases Using a Resective-Reconstructive Tech-
nique,” Journal of Maternal-Fetal & Neonatal Medicine 35, no. 2 (2022):
275-282, https://doi.org/10.1080/14767058.2020.1716715.

12. P. J. Neumann, J. T. Cohen, and M. C. Weinstein, “Updating Cost-
Effectiveness-The Curious Resilience of the $50,000-Per-QALY
Threshold,” New England Journal of Medicine 371, no. 9 (2014): 796-797,
https://doi.org/10.1056/NEJMp1405158.

13.7J.J. Caro, A. H. Briggs, U. Siebert, K. M. Kuntz, and ISPOR-SMDM
Modeling Good Research Practices Task Force, “Modeling Good Re-
search Practices - Overview: A Report of the ISPOR-SMDM Modeling
Good Research Practices Task Force-1,” Value in Health 15, no. 5 (2012):
796-803.

14. L. Marcellin, P. Delorme, M. P. Bonnet, et al., “Placenta Percreta Is
Associated With More Frequent Severe Maternal Morbidity Than Pla-
centa Accreta,” American Journal of Obstetrics and Gynecology 219, no.
193 (2018): e1-€9.

15. B. D. Einerson, “Conservative Management for Placenta Accreta
Spectrum: Questions and Barriers Remain but Are Surmountable,”
American Journal of Obstetrics & Gynecology MFM 5, no. 3 (2023):
100859, https://doi.org/10.1016/j.ajogmf.2023.100859.

16. K. A. Fox, A. A. Shamshirsaz, D. Carusi, et al., “Conservative Man-
agement of Morbidly Adherent Placenta: Expert Review,” American
Journal of Obstetrics and Gynecology 213, no. 6 (2015): 755-760, https://
doi.org/10.1016/j.aj0g.2015.04.034.

17. K. E. Fitzpatrick, S. Sellers, P. Spark, J. J. Kurinczuk, P. Brocklehurst,
and M. Knight, “The Management and Outcomes of Placenta Accreta,
Increta, and Percreta in the UK: A Population-Based Descriptive Study,”
BJOG: An International Journal of Obstetrics and Gynaecology 121, no. 1
(2014): 62-70; discussion 70-1, https://doi.org/10.1111/1471-0528.12405.

18. M. Fishel Bartal, R. Papanna, N. M. Zacharias, et al., “Planned Ver-
sus Unplanned Delivery for Placenta Accreta Spectrum,” American
Journal of Perinatology 39, no. 3 (2022): 252-258, https://doi.org/10.
1055/s-0040-1714676.

19. L. C. Zuckerwise, A. M. Craig, J. M. Newton, S. Zhao, K. A. Bennett,
and M. A. Crispens, “Outcomes Following a Clinical Algorithm Allow-
ing for Delayed Hysterectomy in the Management of Severe Placenta
Accreta Spectrum,” American Journal of Obstetrics and Gynecology 222,
no. 2 (2020): 179.e1-179.e9, https://doi.org/10.1016/j.ajog.2019.08.035.

20. A. A. Shamshirsaz, K. A. Fox, H. Erfani, et al., “Multidisciplinary
Team Learning in the Management of the Morbidly Adherent Placenta:
Outcome Improvements Over Time,” American Journal of Obstetrics
and Gynecology 216 (2017): 612.e1-612.e5.

21.R. M. Silver, K. A. Fox, J. R. Barton, et al., “Center of Excellence for
Placenta Accreta,” American Journal of Obstetrics and Gynecology 212,
no. 5 (2015): 561-568, https://doi.org/10.1016/j.ajog.2014.11.018.

22.M. A. Monson, R. H. Chmait, and B. Einerson, “Fetoscopic Laser
Ablation of Type II Vasa Previa: A Cost Benefit Analysis,” American
Journal of Perinatology 41 (2023): e2454-e2462, https://doi.org/10.1055/
$-0043-1771262.

7 of 8

85UB01 7 SUOWILLIOD AIIERID 8ol [dde ay) Aq peusenof a1e ssjofe O ‘8sN JO So[nJ o} Akeiq18UUO /3|1 UO (SUONIPUD-PUR-SLLIBY WD A3 1M A1 1[BU 1 UO//STIY) SUONIPUOD PuUe SWie | 8y} 88S *[7202/2T/90] Uo A%iqi auluo As(im ‘Areiqi oBeod Jo AisieAlun Aq 52081 '8250-TZFT/TTTT OT/I0pw0d A3 |1m Atelq i jpuljuo uABgoy/:sdny wol pepeojumoqd ‘0 ‘82S0T.yT


https://doi.org/10.1186/s12884-019-2466-5
https://doi.org/10.1097/AOG.0b013e3181d066d4
https://doi.org/10.1097/AOG.0b013e3181d066d4
https://doi.org/10.1016/j.ajog.2014.08.019
https://doi.org/10.1016/j.ajog.2014.08.019
https://doi.org/10.1016/j.ajog.2021.12.013
https://doi.org/10.1016/j.ajog.2021.12.013
https://doi.org/10.1016/j.ajogmf.2022.100749
https://doi.org/10.1080/14767058.2020.1716715
https://doi.org/10.1056/NEJMp1405158
https://doi.org/10.1016/j.ajogmf.2023.100859
https://doi.org/10.1016/j.ajog.2015.04.034
https://doi.org/10.1016/j.ajog.2015.04.034
https://doi.org/10.1111/1471-0528.12405
https://doi.org/10.1055/s-0040-1714676
https://doi.org/10.1055/s-0040-1714676
https://doi.org/10.1016/j.ajog.2019.08.035
https://doi.org/10.1016/j.ajog.2014.11.018
https://doi.org/10.1055/s-0043-1771262
https://doi.org/10.1055/s-0043-1771262

23. H. C. Bartels, A. Horsch, N. Cooney, D. J. Brennan, and J. G. Lalor,
“Living Beyond Placenta Accreta Spectrum: parent's Experience of the
Postnatal Journey and Recommendations for an Integrated Care Path-
way,” BMC Pregnancy and Childbirth 22, no. 1 (2022): 397, https://doi.
0rg/10.1186/512884-022-04726-8.

24. B. D. Einerson, M. H. Watt, B. Sartori, R. Silver, and E. Rothwell,
“Lived Experiences of Patients With Placenta Accreta Spectrum in Utah:
A Qualitative Study of Semi-Structured Interviews,” BMJ Open 11, no.
11 (2021): e052766, https://doi.org/10.1136/bmjopen-2021-052766.

25. A. Lucidi, E. Jauniaux, A. M. Hussein, et al., “Urological Compli-
cations in Women Undergoing Surgery for Placenta Accreta Spectrum
Disorders: Systematic Review and Meta-Analysis,” Ultrasound in Ob-
stetrics & Gynecology 62 (2023): 633-643, https://doi.org/10.1002/uog.
26299.

26. C. Indelen, Y. Uygun Kizmaz, A. Kar, A. Shander, and K. Kirali,
“The Cost of One Unit Blood Transfusion Components and Cost-
Effectiveness Analysis Results of Transfusion Improvement Program,”
Tiirk Gogiis Kalp Damar Cerrahisi Dergisi 29, no. 2 (2021): 150-157,
https://doi.org/10.5606/tgkdc.dergisi.2021.20886.

27.]. F. Dasta, T. P. McLaughlin, S. H. Mody, and C. T. Piech, “Daily
Cost of an Intensive Care Unit Day: The Contribution of Mechanical
Ventilation,” Critical Care Medicine 33, no. 6 (2005): 1266-1271, https://
doi.org/10.1097/01.ccm.0000164543.14619.00.

28. W. Wagner, M. Loichinger, A. C. Sidebottom, et al., “Implementation
and Outcomes of a Model of Care for Placenta Accreta Spectrum in a
Community-Based Private Practice,” American Journal of Perinatology
41 (2022): 1008-1018, https://doi.org/10.1055/s-0042-1749664.

29. L. Liang, B. Moore, and A. Soni, “National Inpatient Hospital Costs:
The Most Expensive Conditions by Payer, 2017,” in Healthcare Cost and
Utilization Project (HCUP) Statistical Briefs (Rockville, MD: Agency for
Healthcare Research and Quality), 2006 Statistical Brief #261, https://
www.ncbi.nlm.nih.gov/books/NBK561141/.

30. G. Lim, V. Melnyk, F. L. Facco, J. H. Waters, and K. J. Smith, “Cost-
Effectiveness Analysis of Intraoperative Cell Salvage for Obstetric Hem-
orrhage,” Anesthesiology 128, no. 2 (2018): 328-337, https://doi.org/10.
1097/ALN.0000000000001981.

31. H. J. van Beekhuizen, V. Stefanovic, A. Schwickert, et al., “A Mul-
ticenter Observational Survey of Management Strategies in 442 Preg-
nancies With Suspected Placenta Accreta Spectrum,” Acta Obstetricia
et Gynecologica Scandinavica 100, no. Suppl 1 (2021): 12-20, https://doi.
org/10.1111/a0gs.14096.

32. E. Overton, T. Wen, A. M. Friedman, et al., “Outcomes Associated
With Peripartum Hysterectomy in the Setting of Placenta Accreta Spec-
trum Disorder,” American Journal of Obstetrics & Gynecology MFM 5,
no. 12 (2023): 101174, https://doi.org/10.1016/j.ajogmf.2023.101174.

Supporting Information

Additional supporting information can be found online in the
Supporting Information section.

8 of 8

BJOG: An International Journal of Obstetrics & Gynaecology, 2024

85UB01 7 SUOWILLIOD AIIERID 8ol [dde ay) Aq peusenof a1e ssjofe O ‘8sN JO So[nJ o} Akeiq18UUO /3|1 UO (SUONIPUD-PUR-SLLIBY WD A3 1M A1 1[BU 1 UO//STIY) SUONIPUOD PuUe SWie | 8y} 88S *[7202/2T/90] Uo A%iqi auluo As(im ‘Areiqi oBeod Jo AisieAlun Aq 52081 '8250-TZFT/TTTT OT/I0pw0d A3 |1m Atelq i jpuljuo uABgoy/:sdny wol pepeojumoqd ‘0 ‘82S0T.yT


https://doi.org/10.1186/s12884-022-04726-8
https://doi.org/10.1186/s12884-022-04726-8
https://doi.org/10.1136/bmjopen-2021-052766
https://doi.org/10.1002/uog.26299
https://doi.org/10.1002/uog.26299
https://doi.org/10.5606/tgkdc.dergisi.2021.20886
https://doi.org/10.1097/01.ccm.0000164543.14619.00
https://doi.org/10.1097/01.ccm.0000164543.14619.00
https://doi.org/10.1055/s-0042-1749664
https://www.ncbi.nlm.nih.gov/books/NBK561141/
https://www.ncbi.nlm.nih.gov/books/NBK561141/
https://doi.org/10.1097/ALN.0000000000001981
https://doi.org/10.1097/ALN.0000000000001981
https://doi.org/10.1111/aogs.14096
https://doi.org/10.1111/aogs.14096
https://doi.org/10.1016/j.ajogmf.2023.101174

	Intended Conservative Management Versus Caesarean Hysterectomy for Known or Suspected Placenta Accreta Spectrum: A Cost-Effectiveness Analysis
	ABSTRACT
	1   |   Introduction
	2   |   Methods
	3   |   Results
	4   |   Discussion
	4.1   |   Main Findings
	4.2   |   Interpretation
	4.3   |   Strengths and Limitations
	4.4   |   Conclusions

	Author Contributions
	Acknowledgements
	Disclosure
	Ethics Statement
	Conflicts of Interest
	Data Availability Statement
	References


