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Placenta accreta

Publications Committee, Society for Maternal-Fetal Medicine,
with the assistance of Michael A. Belfort, MBBCH, MD, PhD

OBJECTIVE: We sought to review the risks of placenta accreta, increta, and percreta, and
provide guidance regarding interventions to improve maternal outcomes when abnormal
placental implantation occurs.

METHODS: Relevant documents were identified through a search of the English-language
literature for publications including =1 of the key words “accreta” or “increta” or “per-
creta” using PubMed (US National Library of Medicine; January 1990 through January
2010); with results limited to studies involving human beings. Additional information was
obtained from references identified within selected articles; from additional review articles;
and from guidelines by organizations including the American College of Obstetricians and
Gynecologists. Each included article was evaluated according to study design and quality
in accordance with the scheme outlined by the US Preventative Services Task Force.
RESULTS AND RECOMMENDATIONS: Abnormal placentation—encompassing placenta
accreta, increta, and percreta—is increasingly common. While randomized controlled trials
and large observational cohort studies that can be used to define best practice are lacking,
strategies to enhance early diagnosis, enhance preparation, and coordinate peripartum
management can be undertaken. Women with a placenta previa overlying a uterine scar
should be evaluated for the potential diagnosis of placenta accreta. Women with a placenta
previa or “low-lying placenta” overlying a uterine scar early in pregnancy should be
reevaluated in the third trimester with attention to the potential presence of placenta
accreta. When the diagnosis of placenta accreta is made remote from delivery, the need
for hysterectomy should be anticipated and arrangements made for delivery in a center
with adequate resources, including those for massive transfusion. Intraoperatively, atten-
tion should be paid to abdominal and vaginal blood loss. Early blood product replacement,
with consideration of volume, oxygen-carrying capacity, and coagulation factors, can

reduce perioperative complications.
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Introduction

Placenta accreta occurs when all or part
of the placenta attaches abnormally to
the myometrium. Three grades of ab-
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normal placental attachment are defined
according to the depth of invasion:
Accreta. Chorionic villi attach to the
myometrium, rather than being re-
stricted within the decidua basalis.
Increta. Chorionic villi invade into the
myometrium.
Percreta. Chorionic
through the myometrium.
Among patients with a histologic diag-
nosis of abnormal placental invasion,
81.6% of cases were placenta accreta,
11.8% of cases were placenta increta, and
6.6% were placenta percreta in 1 obser-
vational study.' In this document, the
general term “placenta accreta” will refer
to all 3 grades of abnormal placental at-
tachment (placenta accreta, increta, and
percreta) unless otherwise specified.

villi invade
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Because of abnormal attachment to
the myometrium, placenta accreta is as-
sociated with an increased risk of heavy
bleeding at the time of attempted placen-
tal delivery. The need for transfusion of
blood products is frequent, and hyster-
ectomy is commonly required to control
life-threatening hemorrhage. Examples
of complications associated with pla-
centa accreta include: (i) damage to local
organs (eg, bowel, bladder, ureters) and
neurovascular structures in the retro-
peritoneum and lateral pelvic sidewalls
from placental implantation and its re-
moval; (ii) postoperative bleeding re-
quiring repeated surgery; (ili) amniotic
fluid embolism; (iv) complications (eg,
dilutional coagulopathy, consumptive
coagulopathy, acute transfusion reac-
tions, transfusion-associated lung in-
jury, acute respiratory distress syn-
drome, and electrolyte abnormalities)
from transfusion of large volumes of
blood products, crystalloid, and other
volume expanders; and (v) postopera-
tive thromboembolism, infection, mul-
tisystem organ failure, and maternal
death.?” The exact incidence of maternal
mortality related to placenta accreta and
its complications is unknown, but has
been reported to be as high as 6-7% in
case series and surveys.*”

What are the risk factors

for placenta accreta?

(levels Il and lll evidence)

The reported incidence of placenta ac-
creta has increased from approximately
0.8 per 1000 deliveries in the 1980s to 3
per 1000 deliveries in the past decade.®™"!
An important risk factor for placenta ac-
creta is placenta previa in the presence of
a uterine scar.”'>'"> Hung et al,"* in a
multivariable analysis, found that al-
though placenta previa was an indepen-
dent risk factor for placenta accreta
(oddsratio [OR], 54; 95% confidence in-
terval [CI], 18-166), prior uterine sur-
gery without an associated previa was
not (OR, 1.5; 95% CI, 0.4-5.1). The in-
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creasing incidence of placenta accreta is
likely multifactorial, but partly due to
factors such as the increasing number of
cesarean deliveries, particularly since the
areas of abnormal placental invasion are
almost always in the area of the previous
hysterotomy.”'"'? In a large prospective
observational study that considered the
number of prior cesarean deliveries and
presence or absence of placenta previa,
the risk of placenta accreta was 0.03% for
those at their first cesarean delivery if
there was no placenta previa, remained
<1% for women having up to their fifth
cesarean delivery, and increased to 4.7%
for those having their =6th cesarean de-
livery (Table 1).!' Alternatively, if pla-
centa previa was present, the risk of pla-
centa accreta was 3% at the first cesarean
delivery and increased to 40% or more at
the third cesarean delivery. Women with
either an anterior or posterior placenta
previa are at increased risk for placenta
accreta and this risk increases markedly
when the placenta overlies a uterine
scar.'? Additional reported risk factors
for placenta accreta include maternal age
and multiparity, other prior uterine sur-
gery, prior uterine curettage, uterine irra-
diation, endometrial ablation, Asherman
syndrome, uterine leiomyomata, uterine
anomalies, hypertensive disorders of preg-
nancy, and smoking.>>'>'>"* Although
these and other risk factors have been de-
scribed, their actual contribution to the
frequency of placenta accreta remains
unknown.

How is placenta accreta diagnosed?
(levels Il and Il evidence)
When the antepartum diagnosis of pla-
centa accreta is made, it is usually based
on ultrasound findings in the second or
third trimester. Sonographic findings
that may be suggestive of placenta ac-
creta are summarized in Table 2 and
some common features are demon-
strated in Figure 1.2

Twickler et al*® reported the presence
of myometrial thickness <1 mm or large
placental lakes to be suggestive of pla-
centa accreta. The presence of both find-
ings together carried a high positive pre-
dictive value (72%). Alternatively, Wong
et al' suggested that disruption of the
placental-uterine wall interface and the

presence of vessels crossing this area
were the most valuable predictive crite-
ria. These latter investigators reported
89% sensitivity and 98% specificity using
a composite scoring system including 6
sonographic findings. Recently, the pres-
ence of “numerous coherent vessels in
the basal view” on 3-dimensional power
Doppler has been suggested to have a
97% sensitivity, 92% specificity, and
positive predictive value of 76%.>* How-
ever, the number of patients with pla-
centa accreta included in these studies
was small and there is not uniform agree-
ment regarding which factors are most
accurate in the diagnosis of placenta
accreta.

Although there are isolated case re-
ports of placenta accreta being diag-
nosed in the first trimester or at the time
of abortion <20 weeks’ gestational age,
the predictive value of first-trimester ul-
trasound for this diagnosis remains un-
known.>*>?¢ Ultrasound in the first tri-
mester should not be used routinely to
establish or exclude the diagnosis of pla-
centa accreta. Alternatively, because of
their associations with placenta accreta,
women with a placenta previa or “low-
lying placenta” overlying a uterine scar
early in pregnancy should undergo fol-
low-up imaging in the third trimester
with attention to the potential presence
of placenta accreta.

Studies evaluating magnetic reso-
nance imaging for confirmation or ex-
clusion of placenta accreta have yielded
conflicting results.”"*” Current evidence
that routine magnetic resonance imaging
scanning of patients with sonographically
suspected placenta accreta improves preg-
nancy management or outcomes is lack-

Frequency of placenta accreta
according to number of cesarean
deliveries and presence or
absence of placenta previa'’

Cesarean Placenta :)llgcenta
delivery previa previa
First (primary) 3.3 0.03
Second 11 0.2

Third 40 0.1
Fourth 61 0.8

Fifth 67 0.8
=Sixth 67 4.7

SMFM. Placenta accreta. Am ] Obstet Gynecol 2010.

ing. Magnetic resonance imaging may be
helpful if ultrasound is inconclusive or if
there is suspicion that the placenta has
invaded the parametrium or surround-
ing organs.*"*® Although some have re-
ported the use of cystoscopy and sig-
moidoscopy in the evaluation of selected
patients with suspected placenta accreta,
their routine use is unnecessary.

Are laboratory markers useful

in identifying placenta accreta?

(level 11l evidence)

At present, no analyte is considered a
necessary component in the workup in
women with suspected accreta. Elevated
second-trimester maternal serum alpha-
fetoprotein has been associated with pla-
centa accreta and it has been suggested
that there is a direct relationship between
the extent of invasion and the elevation
of this analyte.>*” Hung et al'* found a
maternal serum alpha-fetoprotein >2.5

Sonographic findings that have been associated with placenta accreta

(1) Loss of normal hypoechoic retroplacental zone'®

(2) Multiple vascular lacunae (irregular vascular spaces) within placenta, giving “Swiss

cheese” appearance?'-2

(3) Blood vessels or placental tissue bridging uterine-placental margin, myometrial-bladder

interface, or crossing uterine serosa’

(4) Retroplacental myometrial thickness of <1 mm'®

(5) Numerous coherent vessels visualized with 3-dimensional power Doppler in basal view?*

SMFM. Placenta accreta. Am ] Obstet Gynecol 2010.
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Ultrasound appearance of
placenta accreta

Uterine wall

Placental lakes

Hypervasportion
place acular

Placentallakes

A and B, Conventional 2-dimensional ultrasound
demonstrates large placental vascular lakes of
irregular shape within placenta of patient with
placenta accreta. C, Color Doppler ultrasound
demonstrates vascular projections into bladder
wall and cavity in patient with placenta percreta.

Photographs reprinted with permission of A, Dr Sean Blackwell
and B and C, Dr Gary Dildy.
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multiples of the median (OR, 8.3; 95%
CI, 1.8-39.3) and a maternal serum-free
beta-human chorionic gonadotropin
>2.5 multiples of the median (OR, 3.9;
95% CI,1.9-9.9) to be independently as-
sociated with placenta accreta. An ele-
vated maternal serum level of creatine
kinase also has been associated with pla-

centa increta and percreta.3 ° However,
none of these markers have been evalu-
ated prospectively to determine optimal
screening or diagnostic thresholds.

How is the patient with

an antenatal diagnosis

of placenta accreta managed?

(levels 11-2 and Il evidence)
Antepartum considerations

Because significant hemorrhage is com-
mon and it is likely that cesarean-hyster-
ectomy will be required when placenta
accreta is present, women with a sus-
pected placenta accreta should be sched-
uled for delivery in an institution with
appropriate surgical facilities and a
blood bank that can facilitate transfusion
of large amounts of various blood prod-
ucts. Supplementation with oral iron is
recommended to maximize iron stores
and oxygen-carrying capacity. In se-
lected patients, erythropoietin adminis-
tration and/or concurrent parenteral
iron infusion may be needed preopera-
tively. The expected rise in hematocrit
levels will be apparent within 2 weeks.
Because placenta accreta itself has not
been associated with an increased risk of
fetal death or intrauterine growth re-
striction, antenatal fetal surveillance is
not necessary unless otherwise clinically
indicated."

The optimal timing for scheduled de-
livery will depend on clinical circum-
stances, and the extent of placental inva-
sion. When the diagnosis of placenta
accreta is suspected predelivery, emer-
gent preterm birth is often required be-
cause of pregnancy complications.”!
However, cases of elective term deliver-
ies after a predelivery diagnosis of pla-
centa accreta have been reported.”’”** In
a study involving 99 cases of placenta
accreta diagnosed before delivery, 4 of
9 with delivery >36 weeks required
emergency delivery for hemorrhage.”" If
there is no antepartum bleeding or other
complications, planned late preterm de-
livery is acceptable to reduce the likeli-
hood of unscheduled emergent delivery
at term.

Preoperative consultation with anes-
thesiology and notification of the blood
bank are indicated before scheduled sur-
gery when placenta accreta is diagnosed

432 American Journal of Obstetrics & Gynecology NOVEMBER 2010

antenatally. Additional surgical services
such as gynecologic oncology, urology,
general surgery, and/or vascular surgery
may provide additional surgical exper-
tise if needed. Anesthesia considerations
include large-bore venous access to allow
rapid crystalloid and blood product in-
fusion, availability of high flow rate infu-
sion and suction devices, hemodynamic
monitoring capabilities (central venous
and peripheral arterial access), compres-
sion stockings and devices to prevent
thromboembolism, padding and posi-
tioning to prevent nerve compression,
and avoidance and treatment of hypo-
thermia. In addition to the potential
for severe intraoperative hemorrhage
with cardiovascular instability during
surgery, the possible need for access to
the upper abdomen is an important
consideration when surgery for pla-
centa accreta is anticipated. The Amer-
ican Society of Anesthesiologists task
force on obstetric anesthesia has sug-
gested that neuraxial techniques are pre-
ferred to general anesthesia for most ce-
sarean deliveries, but that the decision to
use a particular anesthetic technique for
cesarean delivery should be individual-
ized.”® The task force also suggested that
general anesthesia may be the most ap-
propriate choice in some circumstances,
including severe hemorrhage. Surgery
for placenta accreta is typically pro-
longed, with recent publications report-
ing mean operative times of 2-3 hours
regardless of whether the diagnosis of
placenta accreta is made before or at
delivery.’' >’

The required amounts of infused
blood products (eg, whole blood, packed
red blood cells, fresh frozen plasma,
platelets, and cryoprecipitate) are diffi-
cult to predict. Women undergoing ce-
sarean hysterectomy typically will have
an intraoperative blood loss of 2000-
5000 mL.'>*"**** In some cases, =10 L
blood loss has been reported.* It is im-
portant to evaluate preoperatively
whether the blood bank has available
stores to meet emergent needs and the
ability to make arrangements for ade-
quate blood products at the time of
scheduled surgery. Additional time to se-
cure sufficient quantities of blood prod-
ucts may be needed for patients with rare
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blood types or antibodies to blood group
antigens.

Preoperative considerations
Immediate preoperative ultrasound
mapping of the placental location can as-
sist in determining the optimal approach
to abdominal wall and uterine incisions
to provide adequate visualization and to
avoid disturbing the placenta before de-
livery of the fetus.

When prenatal imaging has identified
involvement of the lower segment by the
placenta accreta, some have suggested
that perioperative ureteric stent place-
ment can facilitate palpation of the ure-
ters intraoperatively to allow early iden-
tification of ureteral trauma. While 1
retrospective cohort study of 76 cases
suggested that preoperative stent place-
ment reduced “early morbidity” (de-
fined as =1 maternal intensive care unit
admission for >24 hours, transfusion of
=4 U of packed red blood cells, coagu-
lopathy, ureteral injury, or early reopera-
tion), ureteric trauma was not signifi-
cantly reduced with this approach (0%
vs 7%; P = .31).> The role of preopera-
tive ureteric stent placement when pla-
centa accreta is suspected remains to be
determined.

Preoperative pelvic artery occlusion
has also been proposed to reduce intra-
operative blood loss.’®?” However, this
strategy has not been confirmed to im-
prove outcomes, and catheter placement
can result in complications such as inser-
tion site hematoma, abscess, tissue in-
farction, and necrosis.”>*®** Corre-
spondingly, routine use of this modality
is not currently recommended. If con-
sidered necessary, the catheter balloon
should not be inflated before the infant is
delivered as this can be anticipated to re-
duce placental perfusion. One recent
small case series reported on preopera-
tive placement of bilateral femoral artery
sheaths with deflated common iliac
balloon catheters.”> Intraoperative
common iliac artery occlusion was
performed when there was significant
hemorrhage, and the patient was trans-
ferred under general anesthesia to a ra-
diology suite for selective uterine vas-
cular supply embolization prior to
hysterectomy when there was not sig-

TABLE 3

The following tool may be helpful if consolidated in the patient record
for easy access and quick reference should an emergency occur®

Patient name

Medical record no.

Estimated due date

Preoperative diagnosis of accreta; specify:

accreta/increta/percreta

Placenta location

Relevant ultrasound findings

Relevant MRI findings

Obstetric history

No. of prior cesarean deliveries

Other prior uterine surgery

Blood type

Antibody screen

Date and value of most recent
hematocrit/hemoglobin

Date and value of most recent creatinine

Iron supplementation; if yes, specify type, dose yes/no
Epogen in this pregnancy; if yes, give dates yes/no
Transfusion in this pregnancy; if yes, give dates yes/no
Date of planned surgery

Planned surgery location and contact no.

Gestational age at planned delivery

Antenatal glucocorticoids; if yes, give dates yes/no

Primary obstetrician; list name and contact no.

Preoperative consultations and notifications?

If yes, list name and contact no.

Obstetric anesthesiologist/anesthesiologist no/yes
Maternal fetal medicine specialist no/yes
Neonatologist/pediatrician no/yes
Gynecologic oncologist/pelvic surgeon no/yes
Urologist no/yes
General surgeon no/yes
Vascular surgeon no/yes
Interventional radiologist no/yes
Blood bank specialist/hematologist no/yes
Cell-saver specialist no/yes
Laboratory specialist no/yes
Intensive care specialist no/yes

MRI, magnetic resonance imaging.

a|ndividual practices and circumstances will vary. This example does not indicate that certain evaluations or consultations are

anticipated or expected in all cases.
SMFM. Placenta accreta. Am ] Obstet Gynecol 2010.
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FIGURE 2

I

Lower uterine segment is bulbous with areas of hemorrhage beneath visceral peritoneum and prom-

Placenta percreta with bladder invasion at cesarean delivery

inent distended vessels. Fundal and posterior hysterotomy was performed to avoid disruption of

placenta before hysterectomy was completed.
Reprinted with permission of Wolters Kluwer Health.
SMFM. Placenta accreta. Am ] Obstet Gynecol 2010.

nificant bleeding. An earlier case series
described intraoperative arterial em-
bolization after cesarean delivery fol-
lowed by delayed hysterectomy (10 and
6 weeks).** One patient developed pul-
monary emboli, and both had signifi-
cant residual placenta despite metho-
trexate therapy. While these staged
techniques have been successful in
some cases, further research regarding
the optimal intraoperative approach is
needed.

When the need for hysterectomy is an-
ticipated, antibiotic prophylaxis should
be administered in the hour before sur-
gery. Prophylactic antibiotics can be re-
peated if surgery is prolonged (=3
hours) or if heavy bleeding occurs.*!

A preoperative summary, or checklist,
may be helpful to confirm that needed
preparations have been made and to
identify the name and contact informa-
tion for consultants in case they are
needed for intraoperative or periopera-
tive assistance (Table 3).

What are general operative
considerations regarding
placenta accreta?
(levels Il and Il evidence)
Preoperatively, the anticipated intraop-
erative approach should be clarified with
the patient. In many cases it is antici-
pated that cesarean hysterectomy will be
required when placenta accreta is sus-
pected antenatally. When the patient re-
quests conservative management to pre-
serve fertility or for other reasons, the
risks and benefits of this approach and
criteria for abandoning conservative sur-
gery should be discussed and documented.
If the diagnosis of placenta accreta is un-
certain preoperatively, a period of obser-
vation for placental separation without
excessive bleeding is appropriate.
Optimally, if childbearing is complete
and the diagnosis of accreta is made pre-
operatively, hysterectomy should be
considered after delivery of the infant.
Typically, there should be no planned at-
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tempt to remove the placenta before hys-
terectomy is undertaken. In rare circum-
stances, removal of the uterus will not be
possible or will be deemed too dangerous
because of extensive invasion into sur-
rounding pelvic tissues. Case reports and
small case series have described success-
ful conservative therapy in which the
placenta and uterus are left in situ, or
compressive sutures are applied to the
uterus.*” However, the potential need
for delayed hysterectomy due to recur-
rent bleeding should be considered.
Postoperative methotrexate therapy and
selective arterial embolization have been
reported in some cases under this cir-
cumstance. The safety and efficacy of
these interventions are unknown, and
serious complications have been re-
ported with conservative management
(eg, severe hemorrhage, septic shock,
pulmonary embolism).*>**¢

Intraoperative considerations

Dorsal lithotomy positioning, with the
hips abducted but with limited hip flex-
ion, can allow direct evaluation of intra-
operative vaginal bleeding, provide access
for placement of a vaginal pack or ureteral
stents if needed, and allow additional space
for an assistant to stand between the pa-
tient’s legs.”” While usually a Pfannensteil
incision is used, a median or paramedian
vertical skin incision may offer improved
visualization and improved access for a
fundal or posterior uterine wall hysterot-
omy and for hysterectomy.

Once the abdomen is entered, the
uterine serosa may be distended by di-
lated vessels over the region of placental
insertion (Figure 2). It is recommended
that the uterine incision be located to
avoid the placenta during entry into the
uterine cavity if possible. If needed, in-
traoperative ultrasound, with an ultra-
sound probe covered by a sterile sleeve,
can guide the location of the uterine in-
cision if the optimal site cannot be deter-
mined based on preoperative imaging
and intraoperative findings. In some
cases, a posterior uterine wall incision af-
ter exteriorization of the uterus may be
desired.

When the index of suspicion for pla-
centa accreta is low and further child-
bearing is desired, an initial attempt of



placental removal may be acceptable.
However, if hysterectomy is planned, the
placenta should be left in situ after the
umbilical cord is ligated and cut, and
then the uterus should be closed to limit
bleeding from the incision edges.

During hysterectomy, careful dissec-
tion of the retroperitoneal space and ju-
dicious devascularization away from the
uterine wall can reduce tearing through
the friable and vascular tissue near the
uterine corpus and placenta. Attention
should be paid to avoiding puncture of
the uterine serosa overlying the placenta,
if feasible, as heavy bleeding can ensue.
When rapid control of the uterine blood
supply is needed to achieve control of
massive vaginal bleeding, some have re-
ported a technique in which the uterine
vessels are progressively clamped and cut
but the pedicles are not ligated until the
after the entire uterine blood supply has
been interrupted.*® While this approach
may prove useful in certain circum-
stances, it has not been proven to be su-
perior to the technique of sequential
clamping, cutting, and ligation of the
vascular pedicles.

If bladder involvement is suspected,
cystotomy may be needed to clarify the
extent of invasion after devasculariza-
tion of the uterus is achieved.* If the in-
volved bladder does not include the tri-
gone and is irremediably adherent to the
uterus, the involved portion can be ex-
cised or left attached to the uterus. At-
tempts to dissect adherent bladder wall
from the uterus are discouraged because
of the risk of significant bleeding and
placental disruption. In cases of placenta
percreta with extension into the bladder,
much of the placental blood supply can
be derived from collateral vessels from
the bladder. Despite ligation of the uter-
ine arteries, massive hemorrhage can oc-
cur from the placenta/bladder interface.

Subtotal hysterectomy has been re-
ported to be successful in some cases of
persistent postpartum hemorrhage, but
persistent bleeding from a lower uterine
segment/cervical placental implantation
site may preclude this approach as an al-
ternative to total hysterectomy.>*

If the diagnosis of placenta accreta is un-
certain or unanticipated preoperatively,
and if a focal area of partial placenta is

identified upon removal of placenta, place-
ment of deep myometrial sutures in mul-
tiple 3-cm squares in this area may achieve
hemostasis in some cases. Cho et al* re-
ported successful use of this technique in
23 cases of refractory bleeding with ap-
parently normal uterine cavities on fol-
low-up evaluation. Successful use of an
intrauterine tamponade balloon after
persistent bleeding from a localized area
of accreta has also been reported.”*

What intraoperative blood product
and fluid administration strategies
are recommended?

(levels Il and Il evidence)

Frequent assessment of volume status
(blood loss, maternal vital signs, urine
output) and laboratory parameters (he-
moglobin/hematocrit, platelets, coagu-
lation factors and function) can enable
the operative team to initiate fluid resus-
citation and transfusion in a timely man-
ner. Initial crystalloid and/or volume
therapy may be helpful during the man-
agement of acute blood loss. Prompt
blood product transfusion is generally
needed with heavy bleeding such as that
seen at cesarean hysterectomy.’> Addi-
tional monitoring, including serum elec-
trolytes and blood gases can assist in op-
timizing or evaluating the need for and
effectiveness of resuscitative interven-
tions. Historically, when blood products
were required, platelets and coagulation
factors have been given after a defined
number of packed red blood cell units
(eg, after 4 or 6 U) or based on the pres-
ence of documented coagulopathy. Re-
cent data from the battlefield and from
civilian life suggest that, in the setting of
large hemorrhage, the administration of
fresh frozen plasma and plateletsina 1:1
ratio with packed red blood cells can re-
sult in more rapid correction of coagu-
lopathy, decreased need for packed red
blood cell transfusion in the intensive
care unit, and reduced mortality.’*>>¢
There are no comparable data in preg-
nancy regarding optimal ratios. It has
been reported that the use of recombi-
nant activated Factor VIIa may be bene-
ficial in the treatment of uncontrollable
obstetric hemorrhage.”” Typically, this
intervention is more effective in the pres-
ence of fibrinogen levels >100 mg/dL.

However, caution is advised because of
the potential for vascular thrombosis
and thromboembolic events, including
cardiac and cerebral ischemia, with this
treatment.”>>’

Cell-saver autotransfusion has not been
widely used in obstetric practice because of
the theoretical concern that fetal cellular
debris and amniotic fluid may result in
the amniotic fluid embolism syndrome.
Currently available filtering technology
obviates this concern.®®*> However, fe-
tal red blood cells may remain in the final
product (range, 0.13—4.35%) with a re-
sultant risk of alloimmunization.®® Im-
portantly, when cell-saver autotransfu-
sion is performed, fresh frozen plasma,
cryoprecipitate, and/or platelet transfu-
sion may still be needed because a pro-
portion of the coagulation factors and
platelets are excluded in the reconstitu-
tion process.®*®” While the use of intra-
operative cell-saver technology appears
to be appropriate for emergent use dur-
ing obstetric hemorrhage, prospective
studies of this technique are needed.

What are the options for management
of persistent hemorrhage?

(levels 1l and Il evidence)
Pelvicartery ligation and embolization
Some have suggested that intraoperative
ligation of the hypogastric artery be per-
formed if needed for severe obstetric
hemorrhage.®® However, Eller et al’> did
not show benefit from prophylactic hy-
pogastricartery ligation at surgery for ce-
sarean hysterectomy. When considering
this approach, potential risks such as tis-
sue/limb ischemia should be weighed
against the potential benefits, and atten-
tion should be paid to ligation of the ves-
sel distal to the posterior branch of the
internal iliac artery. Recent reports sug-
gest that x-ray—guided pelvic artery em-
bolization is appropriate for persistent
but noncatastrophic obstetric bleed-
ing.*"*>%*7! However, transportation
from the operating room for intraopera-
tive arterial embolization is not generally
suitable for the acutely unstable patient.

Pelvic pressure packing

In some circumstances there will be per-
sistent diffuse nonarterial bleeding that
is not amenable to surgical control. In
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such cases, placement of pelvic pressure
packing (eg, laparotomy sponges or a
gauze bandage) may be considered as a
temporizing step to allow time for he-
modynamic stabilization, correction of
coagulopathy, and eventual completion
of surgery.”” Wide-bore negative pres-
sure pelvic drains may be helpful to warn
of significant persistent or recurrent
bleeding in this circumstance.

Aortic compression and clamping
Temporary compression of the infrare-
nal abdominal aorta can decrease blood
flow to the pelvis and allow time for re-
suscitation with blood products.”” Tem-
porary balloon occlusion of the aorta
and counterpulsation have been re-
ported to be of benefit in extreme
cases.”*”> If aortic compression, balloon
occlusion, or clamping is deemed neces-
sary, the potential for distal thrombosis
and ischemia should be considered, and
avascular surgeon consulted if available.
When persistent uncontrolled bleed-
ing occurs, aortic compression/clamp-
ing or occlusion and/or pelvic and
abdominal packing, with temporary clo-
sure of the abdominal wall to increase
the tamponade effect, may provide time
for fluid and blood product resuscita-
tion, correction of acidosis and coagu-
lopathy, and rewarming of the patient
prior to continuation of surgery.””>”’>

What are specific considerations

for postoperative care after
hysterectomy for placenta accreta?
(level 11l evidence)

The patient requiring hysterectomy for
placenta accreta is at risk for postopera-
tive complications related to intraopera-
tive hypotension, persistent coagulopa-
thy and anemia, and prolonged surgery.
Renal, cardiac, and other organ dysfunc-
tion is common and should be consid-
ered. Sheehan syndrome (both transient
and permanent) has been reported after
massive postpartum hemorrhage, and
hyponatremia may be an early sign.”® If
large volumes of crystalloids and blood
products are given intraoperatively, the
patient is also at risk for pulmonary
edema, transfusion-related acute lung
injury, and/or acute respiratory distress
syndrome.'"”’

Quality of evidence

The quality of evidence for each article
was evaluated according to the method
outlined by the US Preventive Services
Task Force:

| Properly powered and conducted
randomized controlled trial (RCT);
well-conducted systematic review or
metaanalysis of homogeneous RCTs

1I-1  Well-designed controlled trial without
randomization

1I-2 Well-designed cohort or case-control

analytic study

11-3 Multiple time series with or without
the intervention; dramatic results from

uncontrolled experiments

I Opinions of respected authorities,
based on clinical experience; descrip-
tive studies or case reports; reports
of expert committees

Recommendations are graded
in the following categories:

Level A
The recommendation is based on good
and consistent scientific evidence.

Level B
The recommendation is based on limited
or inconsistent scientific evidence.

Level C
The recommendation is based on expert
opinion or consensus.

Specific attention should be paid to
frequent evaluation of vital signs (blood
pressure, heart and respiratory rate).
Urine output should be measured via
an indwelling urinary catheter. Inten-
sive care admission, central venous
monitoring, and assessment of periph-
eral oxygenation by pulse oximetry can
be helpful in some cases. Correction of
coagulopathy and severe anemia with
blood products should be undertaken.
The patient should be clinically evalu-
ated for potential blood loss from the
abdominal incision and vagina, and for
recurrent intraabdominal or retroper-
itoneal bleeding. There should be a low
threshold for reexploration if recurrent
bleeding is suspected. Renal function
should be evaluated and serum electro-
lyte abnormalities should be treated as
needed until the patient is stabilized. If
there is persistent hematuria or anuria,
the possibility of unrecognized urinary
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tract injury should be considered. Early
ambulation, and intermittent compres-
sion devices for those requiring bedrest,
can reduce the risk of thromboembolic
complications.

RECOMMENDATIONS

Levels IT and I1I evidence,

level A recommendation

1. Women with a placenta previa over-
lying a uterine scar should be evalu-
ated for the potential diagnosis of pla-
centa accreta. Women with a placenta
previa or “low-lying placenta” overly-
ing a uterine scar early in pregnancy
should undergo follow-up imaging in
the third trimester with attention to
the potential presence of placenta
accreta.

Level 111 evidence,

level B recommendation

2. While obstetric ultrasound is the pri-
mary tool for the diagnosis of placenta
accreta, magnetic resonance imaging
can be helpful if ultrasound is inconclu-
sive or if placenta percreta is suspected.

Level 111 evidence,

level C recommendation

3. When the diagnosis of placenta ac-
creta is suspected antenatally, deliv-
ery should be scheduled in an institu-
tion with appropriate expertise and
facilities including the ability to man-
age severe hemorrhage.

Levels II-2 and III evidence,

level B recommendation

4. Because the availability of adequate
facilities and resources to manage se-
vere hemorrhage at delivery is impor-
tant, scheduled late preterm delivery
is acceptable when placenta accreta is
suspected antenatally.

Levels Il and Il evidence,

level C recommendation

5. The potential need for hysterectomy
should be anticipated when the diag-
nosis of placenta accreta is made.
Hysterectomy with the placenta left
in situ after delivery of the fetus
should be considered.



www.AJOG.org

SMFM CriNICAL OPINION

Levels IT and III evidence,

level B recommendation

6. Intraoperatively, attention should be
paid to abdominal and vaginal blood
loss. Early blood product replace-
ment, with consideration of volume
expansion, increasing oxygen-carry-
ing capacity, and normalization of
coagulation factors, can reduce peri-
operative complications.

Level III evidence,

level C recommendation

7. When surgery for placenta accreta is
planned, the potential need for post-
operative intensive care unit admis-
sion should be considered.

Levels IT and III evidence,

level B recommendation

8. Arterial embolization is appropriate
for the hemodynamically stable pa-
tient with persistent intrapelvic
bleeding despite surgical measures.
However, transport from the operat-
ing room to accomplish this interven-
tion is not generally suitable for the
hemodynamically unstable patient.

Randomized clinical trials and large
cohort studies regarding the diagnosis
and treatment of placenta accreta are
lacking. Studies of these types are needed
to determine optimal antenatal diagno-
sis and peripartum management of this
potentially morbid condition. [
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The practice of medicine continues to
evolve, and individual circumstances will
vary. This opinion reflects information
available at the time of its submission for
publication and is neither designed nor
intended to establish an exclusive stan-
dard of perinatal care. This publication is
not expected to reflect the opinions of all
members of the Society for Maternal-
Fetal Medicine.
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