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Placenta accreta spectrum is a life-threatening complication of pregnancy that is underdiagnosed and

can result in massive hemorrhage, disseminated intravascular coagulation, massive transfusion, sur-
gical injury, multisystem organ failure, and even death. Given the rarity and complexity, most obstetrical
hospitals and providers do not have comprehensive expertise in the diagnosis and management of
placenta accreta spectrum. Emergency management, antenatal interdisciplinary planning, and system
preparedness are key pillars of care for this life-threatening disorder. We present an updated sample
checklist for emergent and unplanned cases, an antenatal planning worksheet for known or suspected
cases, and a bundle of activities to improve system and team preparedness for placenta accreta
spectrum.
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Introduction
Placenta accreta spectrum (PAS) is a disorder of abnormal
placental attachment to the uterus that often results in
massive obstetrical hemorrhage at the time of delivery.1e3

Many patients with PAS experience severe maternal
morbidity, hysterectomy, operative injury (including urinary
tract damage), disseminated intravascular coagulation
(DIC), and need for intensive care unit (ICU) admission.2,4e6

Death has been reported in 1% to 7% of severe cases and
may occur evenat busy and experiencedmedical centers.7e9

Morbidity persists beyondhospital discharge; PAS is strongly
associated with long-term symptoms of anxiety and
depression, pelvic pain, birth trauma, and post-traumatic
stress disorder.10e14

The estimated pooled rate of PAS in pregnancy is 0.17%,
but the true incidence is unknown and is likely increasing in
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the United States and worldwide.15 Although PAS is com-
mon enough for practicing obstetricians to encounter during
their careers, it remains rare enough that most obstetrical
hospitals and providers do not have adequate expertise in
diagnosis and management. Safe PAS care requires coor-
dinated interdisciplinary teams committed to continuous
quality improvement, effective and rapid communication,
and iterative case-based team learning.
PAS presents a challenge to even themost well-equipped

centers. Since 2018, the Society for Maternal-Fetal Medi-
cine (SMFM) has posted sample checklists for the man-
agement of PAS on its website. Here, we present an
updated sample checklist for emergent and unplanned
cases of PAS, an antenatal planning worksheet for known or
suspected cases of PAS, and a bundle of activities to
improve system and team preparedness for PAS. Key up-
dates include increased focus on system preparation for all
obstetrical hospitals, regardless of PAS experience; build-
ing a specific PAS team at PAS referral centers; defining the
format of prenatal interdisciplinary team planning meetings;
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and approaches to reducing surgical blood loss during
hysterectomy. In addition, we provide a narrative explana-
tion for many of the checklist items.

How to use this document
Figure 1 is a checklist for emergent and unplanned cases of
PAS. This may be printed and used as an “operating room
(OR) checklist” at any obstetrical hospital when unexpected
PAS is encountered. It is intended to be used regardless of
the hospital or team experience but is particularly targeted
to those with less experience and volume to assist in an
emergency. It can be used for cases of diagnosis just before
delivery or for cases diagnosed at the time of delivery
(including intraoperatively). The emergency checklist may
be laminated and placed in multiple locations, such as the
OR, code book, anesthesia cart, and obstetrical hemor-
rhage cart for ease of access during an emergency.
Figure 2 is an antenatal planning worksheet intended for

use by PAS referral centers to guide the discussion at
interdisciplinary team meetings (Figure 2, part 1) and to
prepare all the resources, consultations, and equipment for
planning safe PAS surgery (Figure 2, part 2). These docu-
ments may be attached to the patient’s medical record
(electronically) or updated and stored in a file folder used at
interdisciplinary meetings. Ideally, the antenatal planning
worksheet (Figure 2) would “follow” the patient through their
care from PAS diagnosis through surgery and thereafter.
The activity bundle shown in Figure 3 is intended for use

by obstetrical hospitals to determine whether they have the
resources and experience to serve as a referral center that
routinely manages PAS (Figure 3, part 1). In addition,
Figure 3 outlines ways to optimize the interdisciplinary
approach to planning for PAS cases (Figure 3, part 2).
Each figure should be considered a template or guide that

may be modified to meet the needs of the local hospital and
team. The field of PAS research is nascent and rapidly
evolving. PAS teams often grow, improve, and standardize
as volume, team learning, and experience evolve.16 As
standards of care and team members change, PAS
checklists will require periodic review and revision. Each
section is �2 pages in length. This allows for a printed
version (front and back) to be stored in an easily accessible
place. Other standard checklist design principles are fol-
lowed, such as use of a nonserif font, avoidance of unnec-
essary color, and inclusion of a version date.

Emergency checklist for unexpected or
undiagnosed PAS
The emergency checklist shown in Figure 1 is designed to
assist hospitals and providers who encounter “unexpected”
or “undiagnosed” PAS. In some cases, patients may pre-
sent to an obstetrical hospital with scant prenatal care, and
a new suspected diagnosis of PAS will require quick
decision-making to determine the optimal location and
timing for delivery. In other cases, the diagnosis of PASmay
be missed until the day of delivery or may only become
apparent during the process of delivery. Up to 50% of PAS
cases go undiagnosed until delivery.6,17

We emphasize the importance of considering consulta-
tion with or transport to a PAS referral center when possible,
even if the diagnosis is made intraoperatively or during de-
livery. Definitive management of PAS with hysterectomy or
another strategy is not absolutely or immediately required in
a stable patient even if cesarean delivery has already started
or delivery of the fetus has already occurred. In many cir-
cumstances, closing the abdomen or transporting the pa-
tient to a more experienced hospital is feasible and safer
than attempting surgical treatment of PAS in less-prepared
settings. As such, the “crucial questions” to ask when PAS
is newly diagnosed or encountered during delivery are as
follows: (1) “Is this hospital optimally equipped to manage
PAS?” and, if not (2), “Does this patient need to be delivered
now, or can transport to a more experienced center be
safely arranged?”
Each checklist component (Figure 1) contains crucial in-

formation to discuss during a multidisciplinary preoperative
timeout and throughout the delivery and surgical course.
Component 1 is a checklist for themanagement of PASwith
a focus on reducing morbidity. After considering the 2
crucial questions, the following sections correspond to 4
potential time points in the process of PASmanagement: (1)
if proceeding with delivery; (2) after delivery of the neonate,
but before further treatment; (3) if proceeding with hyster-
ectomy; and (4) if encountering massive or uncontrolled
hemorrhage.
When proceeding with delivery, it is important to assess

the placental location, plan the laparotomy approach
carefully, and avoid placental disruption during the de-
livery of the neonate. This can be accomplished with a
combination of presurgical ultrasound to identify the
placental location, intraoperative assessment of the sur-
gical field and location of placental or vascular involve-
ment, and (if needed) intraoperative placental mapping
with sterile ultrasound. Surgical teams should strategi-
cally plan laparotomy for best exposure in case a fundal
hysterotomy is needed, particularly when there is previa
or lower uterine segment placenta. This is typically best
accomplished by a midline vertical incision. If a Pfan-
nenstiel incision is used for delivery and more exposure is
needed, the surgical team can perform partial transection
of the rectus muscles and extension of the skin incision
(modified Maylard).
After delivery of the neonate, when PAS is present, the

team should pause to assess stability and resources and
consider alternatives to immediate surgical treatment of
PAS. If the hospital is not optimally equipped to manage
PAS, and the patient is stable with no active bleeding, then
closure of the uterus and abdomen and prompt transport to
an experienced PAS referral center should be strongly
considered. In unstable patients or patients with active
hemorrhage, the team should mobilize the required surgical
resources and equipment (Figure 1, component 2 and
JANUARY 2024 B3
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component 3), if not already done, and proceed with hys-
terectomy for definitive surgical management.
If proceeding with hysterectomy, it is important to

communicate clearly with the entire team, mobilize re-
sources and consultants promptly, use surgical or proce-
dural techniques described in this section to reduce and
manage blood loss, and aggressively transfuse blood
products when indicated.18,19 Surgical and procedural
consultants should be alerted and mobilized early, as rapid
hemorrhage can occur unexpectedly during PAS surgery.
The patient and family should be alerted of changes in the
plan. Repositioning to lithotomy may be beneficial as this
allows for periodic assessment of vaginal bleeding, which
may otherwise go unrecognized. In addition, it enables the
surgical team to access the vagina for an instrument from
below during colpotomy and allows for cystoscopy or ure-
teral stenting prophylactically or at the end of the case.
Active hemorrhage should be treated with tranexamic acid
and transfusion in a balanced ratio (per local protocol for
massive transfusion). The use of uterotonics (e.g., oxytocin)
is not included here, as their use for PAS is controversial.20

Members of the surgical, anesthesia, blood bank, and other
teams should practice clear, closed-loop communication
regarding changes in blood loss, alterations in anesthesia
approach, and need for ongoing treatments and trans-
fusion. In addition, the team should perform periodic check-
ins to reevaluate bleeding and resuscitation status and
anticipate the next tasks (Figure 1, component 4).
Damage control surgery, with the intent of reducing or

stopping bleeding by rapidly completing hysterectomy, may
be required in cases of massive hemorrhage. To temporarily
reduce the flow of massive hemorrhage during hysterec-
tomy, manual aortic compression or aortic cross-clamping
under the guidance of an experienced surgeon can be life-
saving. Aortic balloon compression can be considered,
although this emergency procedure is not often available
outside of busy trauma centers. In massive hemorrhage,
balanced transfusion (with or without a cell saver) should be
used to support the cardiopulmonary status of the patient
and replace blood lost with frequent assessment of blood
counts and coagulation factors. Point-of-care coagulation
testing may aid in guided transfusion. When multiple units of
blood products are administered, hypocalcemia should be
corrected. Antibiotics should be readministered per local
protocol (e.g., after 3 hours and an estimated blood loss of
>1500 mL). If DIC occurs during surgery, abdominopelvic
packing with a vacuum and delayed primary closure of the
abdomen should be considered to allow for coagulopathy to
resolve.
Finally, when surgery for an unexpected case of PAS is

nearing an end, the following important post-surgical items
should be addressed:

1. Surgical teams should agree on and report the extent
and location of PAS disease in both operative reports
B4 JANUARY 2024
and pathology requisition forms to ensure adequate
documentation and optimize pathologic evaluation.

2. The disposition and immediate plans for the patient
should be reviewed and physician-to-physician
communication should occur between the surgical
team and the accepting postsurgical team (e.g., ICU or
transport).

3. Teams should consider specific PAS-related plans for
pain control, maintenance or discontinuation of venous
and arterial lines, contingency plans for additional
hemorrhage control (e.g., criteria for take-back or plan-
ned multivessel embolization), infection prevention,
venous thromboembolism prevention, management of
indwelling bladder catheters and ureteral stents, and
approaches to manage the psychological and emotional
support of patients, familymembers, and teammembers
(as potential “second victims” of a harrowing event).

4. Lastly, a surgical debrief with the entire team should be
performed promptly or planned for the near future. When
unexpected PAS occurs, it is important that the teams
involved discuss what worked, discuss what did not
work, and identify opportunities to improve care for the
next time.

Antenatal planning worksheet
The antenatal planning worksheet (Figure 2) is designed
to enable interdisciplinary teams to communicate treat-
ment plans and ensure adequate preparation for delivery
and surgery for suspected PAS.
Part 1 of the worksheet contains a series of questions to

prompt discussion at the interdisciplinary meeting. The
steps of the meeting include: (1) review of images to
determine the surgical approach, (2) review of histories
pertinent for preparing for surgery, and (3) decisions
regarding details of the surgery. Each step has a heading
with questions to guide the discussion. There is space for
note-taking on the right of the page. Under each question
are example phrases that may arise during the interdisci-
plinarymeeting. These italicized phrases are not intended to
be exhaustive.
If implemented optimally, part 1 of the worksheet should

spark interdisciplinary discussion under each step. First, the
team should review the imaging. For this step, we did not list
specific modalities (ultrasound or magnetic resonance im-
aging) or propose a checklist of PAS signs as approaches to
diagnosis differ substantially between institutions. Alterna-
tively, we focus on questions about the imaging that lead
directly to discussions of antenatal and surgical manage-
ment: “Where is the disease and where might the surgical
difficulties lie?” Review of imaging focused on descriptions
of the disease should lead directly to a discussion of an
individualized approach to antenatal and surgical manage-
ment. For example, if the imaging review includes a dis-
cussion of suspected parametrial involvement and
significant pelvic hypervascularity, this might prompt the

www.smfm.org


FIGURE 1
Sample emergency checklist for unexpected or undiagnosed PAS

DIC, disseminated intravascular coagulation; ICU, intensive care unit; IR, interventional radiology; NICU, neonatal intensive care unit; OR, operating room; PAS, placenta accreta spectrum; TXA, tranexamic
acid.

Society for Maternal-Fetal Medicine. Updated placenta accreta checklist. Am J Obstet Gynecol 2024.
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team to increase the surgical expertise available at the start
of the hysterectomy or plan for prophylactic endovascular
intervention. Imaging that shows a particularly distorted
bladder may lead to a discussion of how to best prevent
urinary tract injury and whether preoperative urologic
consultation should be pursued.
Review of history should focus on comorbidities, obstet-

rical considerations, anesthetic concerns, and blood bank
issues unique to the current patient. Discussion of comor-
bidities may lead to additional consultations outside of the
PAS team. A history of recurrent preterm birth or preterm
preeclampsia may alter obstetrical management. Anes-
thesia concerns and optimal pain control plans should be
addressed. Special patient-specific considerations can be
identified. For example, a patient may refuse blood product
administration or hysterectomy because of religious and
cultural beliefs.
Finally, important discussions from the interdisciplinary

meeting should be recorded under the third step. These
include timing, location, surgical team, and a backup plan
for the surgery. Unique aspects of the hemorrhage pre-
vention and treatment plan should be delineated. Standard
or alternative approaches to the anesthesia and urology
plan should be discussed.
Part 2 of the worksheet is a to-do list for PAS planning

from diagnosis to postoperative care. At the top is a system-
specific emergency contact list for easy access to locate
these key care team players. Systems differ in team ap-
proaches to surgery and PAS preparation and may adapt
the list to their needs. For example, in centers that use
prophylactic multivessels pelvic artery embolization, inter-
ventional radiology and the hybrid OR scheduler may be a
part of the contact list.
A list for antenatal preparation is on the left of the page.

Patients should undergo expert PAS imaging and be dis-
cussed at an interdisciplinary team planning meeting if time
and circumstances allow. Blood type, antibody screen, and
early third-trimester (or recent) hemoglobin should be
JANUARY 2024 B5
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FIGURE 2
Sample antenatal planning worksheet for PAS

DOB, date of birth; EDD, estimated due date; FFP, fresh frozen plasma; FIGO, International Federation of Gynaecology and Obstetrics; GynOnc, gynecologic oncology; IR, interventional radiology; IV,
intravenous; MFM, maternal-fetal medicine; MRN, medical record number; NICU, neonatal intensive care unit; OB, obstetrician; OR, operating room; PACU, postanesthesia care unit; PAS, placenta accreta
spectrum; PRBC, packed red blood cells; VTE, venous thromboembolism.

Society for Maternal-Fetal Medicine. Updated placenta accreta checklist. Am J Obstet Gynecol 2024.
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known. If complex antibodies are present, teams should
work with the blood bank to procure an adequate supply of
crossmatched blood well before the surgical day. If signifi-
cant anemia is diagnosed, further workup may be needed,
B6 JANUARY 2024
and optimization of hemoglobin (e.g., iron supplementation
or infusion) should be achieved antenatally. Psychological
and emotional support is a crucial unmet need of patients
with PAS.10,13 A formal system of support should start
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antenatally and continue through the time of delivery and
after delivery. Each system should assess and mobilize
psychological support resources, including social workers,
psychologists, family life specialists, or psychiatrists, as
appropriate. Preoperative consultations should be obtained
before delivery, as indicated.
JANUARY 2024 B7
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Following antenatal preparation is a list for antenatal
admission. Patients with PAS may require admission at any
time in the second and third trimesters of pregnancy based
on their clinical presentation, and facilities may routinely
admit patients a day or days in advance. In any case, on
arrival of a patient with PAS, several items should be
assessed. Appropriate administration of antenatal steroids
for fetal prematurity should be confirmed. Laboratory test
results for blood counts and transfusion preparedness
should be obtained. Finally, the team should confirm that all
preoperative consultations have occurred and that preop-
erative plans for fetal monitoring and infection prevention
are enacted.
On the right side of the page are day-of-surgery preop-

erative and postoperative lists. There is some overlap in this
section with the checklist (Figure 1) as it also focuses on the
OR but on expected cases. The preoperative list empha-
sizes the availability of appropriate team members and re-
sources. The postoperative list emphasizes clarity in
FIGURE 3
Bundle of activities to improve system and team pre

OB, obstetric; PAS, placenta accreta spectrum.

Society for Maternal-Fetal Medicine. Updated placenta accreta checklist. Am J Obstet Gynecol 2
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planning between the surgical, anesthesia, and postsurgical
teams.
Finally, part 2 provides a suggested list of PAS-specific

OR equipment. More detailed equipment lists may be
needed for each institution, but this is a suggestedminimum
requirement list. The emphasis is on equipment for anes-
thesia; patient positioning; intravenous and arterial access;
surgical equipment for delivery, cystoscopy, and hysterec-
tomy; and hemorrhage control. The difficulty of surgery
cannot always be predicted, so even in caseswhere uterine-
sparing (conservative) management is planned or the need
for hysterectomy is unclear from antenatal imaging, this
equipment should be readily available in case urgent hys-
terectomy or salvage surgery is required.

System and team preparedness bundle
Figure 3 provides one framework for the hospital system to
determine whether it has adequate resources and expertise
to manage PAS surgery instead of referring to a higher level
paredness for PAS

024.
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of care and a second framework to optimize system and
team preparedness for PAS.
Previous authors aimed to define what constitutes a PAS

referral center (sometimes called a “center of excellence
[COE]”).21 This process is challenging because of the
paucity of high-quality evidence or validated qualitymetrics.
Many hospitals with adequate resources (e.g., a level III
hospital with 24-hour access to interventional radiology and
a large blood bank) may not have sufficient expertise or
volume of PAS cases. Conversely, some providers may
JANUARY 2024 B9
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have extensive PAS training and personal experience but
work within a system that does not have all PAS-related
services. A formal accreditation process to determine
which centers should be PAS referral centers or “COE”
currently does not exist in the United States. We do not aim
to propose an accreditation process and do not wish to
restrict access to high-quality care for PAS. However, we
believe this document can be helpful for hospitals to identify
opportunities for improvement when considering the man-
agement of complex PAS cases.
Figure 3, part 1, is designed to help centers determine

whether PAS cases can safely be planned and managed in
their center. All suggested criteria and resources are
consistent with the SMFM and American College of Ob-
stetricians and Gynecologists (ACOG) Levels of Maternal
Care Obstetric Care Consensus1 and the ACOG, Society of
Gynecologic Oncology, and SMFM PAS Obstetric Care
Consensus.2 PAS referral centers may not have access to
every item on the list. Thus, the items are suggested, not
strictly required, in centers managing PAS surgery.
A key but undefined criterion of optimal PAS care is

“adequate experience in managing complex maternal and
obstetrical complications, such as PAS.” The ACOG and
SMFM have previously endorsed the regionalization of care
for patients with PAS, stating that “outcomes are better if
women (with PAS) are managed in hospitals with high de-
livery volume.”1 However, few data exist to directly inform
what minimum number of PAS cases constitutes
“adequate” for a hospital or surgeon and the care team, and
this number likely varies by institution, individual, and even
disease severity. Past literature suggests that experience
matters in PAS care. Higher volume,multidisciplinary care is
associated with better PAS outcomes.16,22,23 Low-volume
surgeons and low-volume centers performing hysterec-
tomy (not just for PAS) have higher rates of surgical
complications.24e26 For these reasons, surgeons and hos-
pitals should earnestly consider whether they have
“adequate” PAS expertise and cases when determining
whether PAS cases should be referred or managed locally.
If a center has the resources and expertise to plan and

manage PAS cases, a second key step in system and team
preparedness is to consider the recommendations in
Figure 3, part 2. These recommendations focus on inter-
disciplinary team-based care (which is associated with
improved outcomes),22,23 formalized interdisciplinary
communication, and development of a local PAS care
protocol.
Identifying a PAS program champion is imperative

because PAS is a disorder that requires care coordination
across multiple specialties. A single provider or specialty
cannot be an expert in all aspects of PAS care, including
antenatal diagnosis and imaging, perioperative care, and
pathologic evaluation. PAS champions can organize the
diverse array of specialists needed and can be responsible
for the remaining recommended steps. Often this program
champion will come from the obstetrics and gynecology
B10 JANUARY 2024
department, but this is not a requirement. After a program
champion is identified, the remaining tasks involve the
establishment of a dedicated interdisciplinary PAS team,
implementation of interdisciplinary treatment planning
meetings, organization of a PAS surgical team for deliveries,
and development of a consensus-derived standard care
protocol for the institution. n
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