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lacenta accreta occurs when all or part
f the placenta attaches abnormally to
he myometrium. Three grades of ab-
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OBJECTIVE: We sought to review the risks o
provide guidance regarding interventions to
placental implantation occurs.
METHODS: Relevant documents were ident
literature for publications including �1 of
creta” using PubMed (US National Library
2010); with results limited to studies involv
obtained from references identified within se
and from guidelines by organizations includ
Gynecologists. Each included article was ev
in accordance with the scheme outlined by
RESULTS AND RECOMMENDATIONS: Abn
accreta, increta, and percreta–is increasing
and large observational cohort studies that c
strategies to enhance early diagnosis, enh
management can be undertaken. Women w
should be evaluated for the potential diagnos
previa or “low-lying placenta” overlying a
reevaluated in the third trimester with att
accreta. When the diagnosis of placenta ac
for hysterectomy should be anticipated and
with adequate resources, including those fo
tion should be paid to abdominal and vagina
with consideration of volume, oxygen-car
reduce perioperative complications.

Key words: accreta, cesarean hysterectom
hemorrhage
p
See related editorial, page 415
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ormal placental attachment are defined
ccording to the depth of invasion:

Accreta. Chorionic villi attach to the
yometrium, rather than being re-

tricted within the decidua basalis.
Increta. Chorionic villi invade into the
yometrium.
Percreta. Chorionic villi invade

hrough the myometrium.
Among patients with a histologic diag-

osis of abnormal placental invasion,
1.6% of cases were placenta accreta,
1.8% of cases were placenta increta, and
.6% were placenta percreta in 1 obser-
ational study.1 In this document, the
eneral term “placenta accreta” will refer
o all 3 grades of abnormal placental at-
achment (placenta accreta, increta, and

lacenta accreta, increta, and percreta, and
prove maternal outcomes when abnormal

through a search of the English-language
key words “accreta” or “increta” or “per-

Medicine; January 1990 through January
human beings. Additional information was
ted articles; from additional review articles;
the American College of Obstetricians and
ated according to study design and quality
US Preventative Services Task Force.
al placentation–encompassing placenta

ommon. While randomized controlled trials
be used to define best practice are lacking,
e preparation, and coordinate peripartum
a placenta previa overlying a uterine scar
f placenta accreta. Women with a placenta
erine scar early in pregnancy should be
ion to the potential presence of placenta
ta is made remote from delivery, the need
rangements made for delivery in a center
assive transfusion. Intraoperatively, atten-
ood loss. Early blood product replacement,
g capacity, and coagulation factors, can

ncreta, placenta percreta, postpartum
ercreta) unless otherwise specified. n

NOVEMBER 2010
Because of abnormal attachment to
he myometrium, placenta accreta is as-
ociated with an increased risk of heavy
leeding at the time of attempted placen-
al delivery. The need for transfusion of
lood products is frequent, and hyster-
ctomy is commonly required to control
ife-threatening hemorrhage. Examples
f complications associated with pla-
enta accreta include: (i) damage to local
rgans (eg, bowel, bladder, ureters) and
eurovascular structures in the retro-
eritoneum and lateral pelvic sidewalls

rom placental implantation and its re-
oval; (ii) postoperative bleeding re-

uiring repeated surgery; (iii) amniotic
uid embolism; (iv) complications (eg,
ilutional coagulopathy, consumptive
oagulopathy, acute transfusion reac-
ions, transfusion-associated lung in-
ury, acute respiratory distress syn-
rome, and electrolyte abnormalities)

rom transfusion of large volumes of
lood products, crystalloid, and other
olume expanders; and (v) postopera-
ive thromboembolism, infection, mul-
isystem organ failure, and maternal
eath.2,3 The exact incidence of maternal
ortality related to placenta accreta and

ts complications is unknown, but has
een reported to be as high as 6-7% in
ase series and surveys.4,5

hat are the risk factors
or placenta accreta?
levels II and III evidence)
he reported incidence of placenta ac-
reta has increased from approximately
.8 per 1000 deliveries in the 1980s to 3
er 1000 deliveries in the past decade.6-11

n important risk factor for placenta ac-
reta is placenta previa in the presence of
uterine scar.9,12,13 Hung et al,14 in a
ultivariable analysis, found that al-

hough placenta previa was an indepen-
ent risk factor for placenta accreta
odds ratio [OR], 54; 95% confidence in-
erval [CI], 18 –166), prior uterine sur-
ery without an associated previa was
f p
im

ified
the
of
ing
lec
ing
alu
the
orm
ly c
an
anc
ith
is o
ut

ent
cre
ar

r m
l bl
ryin

y, i
ot (OR, 1.5; 95% CI, 0.4 –5.1). The in-
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reasing incidence of placenta accreta is
ikely multifactorial, but partly due to
actors such as the increasing number of
esarean deliveries, particularly since the
reas of abnormal placental invasion are
lmost always in the area of the previous
ysterotomy.9,11,12 In a large prospective
bservational study that considered the
umber of prior cesarean deliveries and
resence or absence of placenta previa,
he risk of placenta accreta was 0.03% for
hose at their first cesarean delivery if
here was no placenta previa, remained

1% for women having up to their fifth
esarean delivery, and increased to 4.7%
or those having their �6th cesarean de-
ivery (Table 1).11 Alternatively, if pla-
enta previa was present, the risk of pla-
enta accreta was 3% at the first cesarean
elivery and increased to 40% or more at
he third cesarean delivery. Women with
ither an anterior or posterior placenta
revia are at increased risk for placenta
ccreta and this risk increases markedly
hen the placenta overlies a uterine

car.12 Additional reported risk factors
or placenta accreta include maternal age
nd multiparity, other prior uterine sur-
ery, prior uterine curettage, uterine irra-
iation, endometrial ablation, Asherman
yndrome, uterine leiomyomata, uterine
nomalies, hypertensive disorders of preg-
ancy, and smoking.8,9,13,15-19 Although

hese and other risk factors have been de-
cribed, their actual contribution to the
requency of placenta accreta remains
nknown.

ow is placenta accreta diagnosed?
levels II and III evidence)

hen the antepartum diagnosis of pla-
enta accreta is made, it is usually based
n ultrasound findings in the second or
hird trimester. Sonographic findings
hat may be suggestive of placenta ac-
reta are summarized in Table 2 and
ome common features are demon-
trated in Figure 1.20-24

Twickler et al20 reported the presence
f myometrial thickness �1 mm or large
lacental lakes to be suggestive of pla-
enta accreta. The presence of both find-
ngs together carried a high positive pre-
ictive value (72%). Alternatively, Wong
t al1 suggested that disruption of the

lacental-uterine wall interface and the
resence of vessels crossing this area
ere the most valuable predictive crite-

ia. These latter investigators reported
9% sensitivity and 98% specificity using
composite scoring system including 6

onographic findings. Recently, the pres-
nce of “numerous coherent vessels in
he basal view” on 3-dimensional power
oppler has been suggested to have a

7% sensitivity, 92% specificity, and
ositive predictive value of 76%.24 How-
ver, the number of patients with pla-
enta accreta included in these studies
as small and there is not uniform agree-
ent regarding which factors are most

ccurate in the diagnosis of placenta
ccreta.

Although there are isolated case re-
orts of placenta accreta being diag-
osed in the first trimester or at the time
f abortion �20 weeks’ gestational age,
he predictive value of first-trimester ul-
rasound for this diagnosis remains un-
nown.5,25,26 Ultrasound in the first tri-
ester should not be used routinely to

stablish or exclude the diagnosis of pla-
enta accreta. Alternatively, because of
heir associations with placenta accreta,
omen with a placenta previa or “low-

ying placenta” overlying a uterine scar
arly in pregnancy should undergo fol-
ow-up imaging in the third trimester
ith attention to the potential presence
f placenta accreta.
Studies evaluating magnetic reso-

ance imaging for confirmation or ex-
lusion of placenta accreta have yielded
onflicting results.21,27 Current evidence
hat routine magnetic resonance imaging
canning of patients with sonographically
uspected placenta accreta improves preg-
ancy management or outcomes is lack-

TABLE 2
Sonographic findings that have bee

(1) Loss of normal hypoechoic retroplacental

(2) Multiple vascular lacunae (irregular vascu
cheese” appearance21-23

(3) Blood vessels or placental tissue bridging
interface, or crossing uterine serosa1

(4) Retroplacental myometrial thickness of �

(5) Numerous coherent vessels visualized wi
...................................................................................................................
SMFM. Placenta accreta. Am J Obstet Gynecol 2010.

NOVEMBER 2010 Am
ng. Magnetic resonance imaging may be
elpful if ultrasound is inconclusive or if
here is suspicion that the placenta has
nvaded the parametrium or surround-
ng organs.21,28 Although some have re-
orted the use of cystoscopy and sig-
oidoscopy in the evaluation of selected

atients with suspected placenta accreta,
heir routine use is unnecessary.

re laboratory markers useful
n identifying placenta accreta?
level III evidence)
t present, no analyte is considered a
ecessary component in the workup in
omen with suspected accreta. Elevated

econd-trimester maternal serum alpha-
etoprotein has been associated with pla-
enta accreta and it has been suggested
hat there is a direct relationship between
he extent of invasion and the elevation
f this analyte.5,29 Hung et al14 found a
aternal serum alpha-fetoprotein �2.5

TABLE 1
Frequency of placenta accreta
according to number of cesarean
deliveries and presence or
absence of placenta previa11

Cesarean
delivery

Placenta
previa

No
placenta
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 J Obstet Gynecol 2010.

associated with placenta accreta
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ultiples of the median (OR, 8.3; 95%
I, 1.8 –39.3) and a maternal serum-free
eta-human chorionic gonadotropin
2.5 multiples of the median (OR, 3.9;

5% CI, 1.9 –9.9) to be independently as-
ociated with placenta accreta. An ele-
ated maternal serum level of creatine

FIGURE 1
Ultrasound appearance of
placenta accreta

and B, Conventional 2-dimensional ultrasound
emonstrates large placental vascular lakes of

rregular shape within placenta of patient with
lacenta accreta. C, Color Doppler ultrasound
emonstrates vascular projections into bladder
all and cavity in patient with placenta percreta.

hotographs reprinted with permission of A, Dr Sean Blackwell
nd B and C, Dr Gary Dildy.

MFM. Placenta accreta. Am J Obstet Gynecol 2010.
inase also has been associated with pla- g

32 American Journal of Obstetrics & Gynecology
enta increta and percreta.30 However,
one of these markers have been evalu-
ted prospectively to determine optimal
creening or diagnostic thresholds.

ow is the patient with
n antenatal diagnosis
f placenta accreta managed?
levels II-2 and III evidence)
ntepartum considerations
ecause significant hemorrhage is com-
on and it is likely that cesarean-hyster-

ctomy will be required when placenta
ccreta is present, women with a sus-
ected placenta accreta should be sched-
led for delivery in an institution with
ppropriate surgical facilities and a
lood bank that can facilitate transfusion
f large amounts of various blood prod-
cts. Supplementation with oral iron is
ecommended to maximize iron stores
nd oxygen-carrying capacity. In se-
ected patients, erythropoietin adminis-
ration and/or concurrent parenteral
ron infusion may be needed preopera-
ively. The expected rise in hematocrit
evels will be apparent within 2 weeks.
ecause placenta accreta itself has not
een associated with an increased risk of
etal death or intrauterine growth re-
triction, antenatal fetal surveillance is
ot necessary unless otherwise clinically

ndicated.12

The optimal timing for scheduled de-
ivery will depend on clinical circum-
tances, and the extent of placental inva-
ion. When the diagnosis of placenta
ccreta is suspected predelivery, emer-
ent preterm birth is often required be-
ause of pregnancy complications.31

owever, cases of elective term deliver-
es after a predelivery diagnosis of pla-
enta accreta have been reported.31,32 In
study involving 99 cases of placenta

ccreta diagnosed before delivery, 4 of
with delivery �36 weeks required

mergency delivery for hemorrhage.31 If
here is no antepartum bleeding or other
omplications, planned late preterm de-
ivery is acceptable to reduce the likeli-
ood of unscheduled emergent delivery
t term.

Preoperative consultation with anes-
hesiology and notification of the blood
ank are indicated before scheduled sur-

ery when placenta accreta is diagnosed u

NOVEMBER 2010
ntenatally. Additional surgical services
uch as gynecologic oncology, urology,
eneral surgery, and/or vascular surgery
ay provide additional surgical exper-

ise if needed. Anesthesia considerations
nclude large-bore venous access to allow
apid crystalloid and blood product in-
usion, availability of high flow rate infu-
ion and suction devices, hemodynamic

onitoring capabilities (central venous
nd peripheral arterial access), compres-
ion stockings and devices to prevent
hromboembolism, padding and posi-
ioning to prevent nerve compression,
nd avoidance and treatment of hypo-
hermia. In addition to the potential
or severe intraoperative hemorrhage
ith cardiovascular instability during

urgery, the possible need for access to
he upper abdomen is an important
onsideration when surgery for pla-
enta accreta is anticipated. The Amer-
can Society of Anesthesiologists task
orce on obstetric anesthesia has sug-
ested that neuraxial techniques are pre-
erred to general anesthesia for most ce-
arean deliveries, but that the decision to
se a particular anesthetic technique for
esarean delivery should be individual-
zed.33 The task force also suggested that
eneral anesthesia may be the most ap-
ropriate choice in some circumstances,

ncluding severe hemorrhage. Surgery
or placenta accreta is typically pro-
onged, with recent publications report-
ng mean operative times of 2-3 hours
egardless of whether the diagnosis of
lacenta accreta is made before or at
elivery.31-33

The required amounts of infused
lood products (eg, whole blood, packed
ed blood cells, fresh frozen plasma,
latelets, and cryoprecipitate) are diffi-
ult to predict. Women undergoing ce-
arean hysterectomy typically will have
n intraoperative blood loss of 2000-
000 mL.12,31,32,34 In some cases, �10 L
lood loss has been reported.32 It is im-
ortant to evaluate preoperatively
hether the blood bank has available

tores to meet emergent needs and the
bility to make arrangements for ade-
uate blood products at the time of
cheduled surgery. Additional time to se-
ure sufficient quantities of blood prod-

cts may be needed for patients with rare
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lood types or antibodies to blood group
ntigens.

reoperative considerations
mmediate preoperative ultrasound

apping of the placental location can as-
ist in determining the optimal approach
o abdominal wall and uterine incisions
o provide adequate visualization and to
void disturbing the placenta before de-
ivery of the fetus.

When prenatal imaging has identified
nvolvement of the lower segment by the
lacenta accreta, some have suggested
hat perioperative ureteric stent place-

ent can facilitate palpation of the ure-
ers intraoperatively to allow early iden-
ification of ureteral trauma. While 1
etrospective cohort study of 76 cases
uggested that preoperative stent place-

ent reduced “early morbidity” (de-
ned as �1 maternal intensive care unit
dmission for �24 hours, transfusion of
4 U of packed red blood cells, coagu-

opathy, ureteral injury, or early reopera-
ion), ureteric trauma was not signifi-
antly reduced with this approach (0%
s 7%; P � .31).35 The role of preopera-
ive ureteric stent placement when pla-
enta accreta is suspected remains to be
etermined.
Preoperative pelvic artery occlusion

as also been proposed to reduce intra-
perative blood loss.36,37 However, this
trategy has not been confirmed to im-
rove outcomes, and catheter placement
an result in complications such as inser-
ion site hematoma, abscess, tissue in-
arction, and necrosis.35,38,39 Corre-
pondingly, routine use of this modality
s not currently recommended. If con-
idered necessary, the catheter balloon
hould not be inflated before the infant is
elivered as this can be anticipated to re-
uce placental perfusion. One recent
mall case series reported on preopera-
ive placement of bilateral femoral artery
heaths with deflated common iliac
alloon catheters.32 Intraoperative
ommon iliac artery occlusion was
erformed when there was significant
emorrhage, and the patient was trans-

erred under general anesthesia to a ra-
iology suite for selective uterine vas-
ular supply embolization prior to

ysterectomy 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 occura

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 notificationsa 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 Individual 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 J Obstet Gynecol 2010.
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ificant bleeding. An earlier case series
escribed intraoperative arterial em-
olization after cesarean delivery fol-

owed by delayed hysterectomy (10 and
weeks).40 One patient developed pul-
onary emboli, and both had signifi-

ant residual placenta despite metho-
rexate therapy. While these staged
echniques have been successful in
ome cases, further research regarding
he optimal intraoperative approach is
eeded.
When the need for hysterectomy is an-

icipated, antibiotic prophylaxis should
e administered in the hour before sur-
ery. Prophylactic antibiotics can be re-
eated if surgery is prolonged (�3
ours) or if heavy bleeding occurs.41

A preoperative summary, or checklist,
ay be helpful to confirm that needed

reparations have been made and to
dentify the name and contact informa-
ion for consultants in case they are
eeded for intraoperative or periopera-

FIGURE 2
Placenta percreta with bladder inv

ower uterine segment is bulbous with areas of h
nent distended vessels. Fundal and posterior h
lacenta before hysterectomy was completed.
eprinted with permission of Wolters Kluwer Health.

MFM. Placenta accreta. Am J Obstet Gynecol 2010.
ive assistance (Table 3). T

34 American Journal of Obstetrics & Gynecology
hat are general operative
onsiderations regarding
lacenta accreta?
levels II and III evidence)
reoperatively, the anticipated intraop-
rative approach should be clarified with
he patient. In many cases it is antici-
ated that cesarean hysterectomy will be
equired when placenta accreta is sus-
ected antenatally. When the patient re-
uests conservative management to pre-
erve fertility or for other reasons, the
isks and benefits of this approach and
riteria for abandoning conservative sur-
ery should be discussed and documented.
f the diagnosis of placenta accreta is un-
ertain preoperatively, a period of obser-
ation for placental separation without
xcessive bleeding is appropriate.

Optimally, if childbearing is complete
nd the diagnosis of accreta is made pre-
peratively, hysterectomy should be
onsidered after delivery of the infant.

on at cesarean delivery

orrhage beneath visceral peritoneum and prom-
erotomy was performed to avoid disruption of
ypically, there should be no planned at- b

NOVEMBER 2010
empt to remove the placenta before hys-
erectomy is undertaken. In rare circum-
tances, removal of the uterus will not be
ossible or will be deemed too dangerous
ecause of extensive invasion into sur-
ounding pelvic tissues. Case reports and
mall case series have described success-
ul conservative therapy in which the
lacenta and uterus are left in situ, or
ompressive sutures are applied to the
terus.42 However, the potential need

or delayed hysterectomy due to recur-
ent bleeding should be considered.
ostoperative methotrexate therapy and
elective arterial embolization have been
eported in some cases under this cir-
umstance. The safety and efficacy of
hese interventions are unknown, and
erious complications have been re-
orted with conservative management
eg, severe hemorrhage, septic shock,
ulmonary embolism).43-46

ntraoperative considerations
orsal lithotomy positioning, with the
ips abducted but with limited hip flex-

on, can allow direct evaluation of intra-
perative vaginal bleeding, provide access
or placement of a vaginal pack or ureteral
tents if needed, and allow additional space
or an assistant to stand between the pa-
ient’s legs.47 While usually a Pfannensteil
ncision is used, a median or paramedian
ertical skin incision may offer improved
isualization and improved access for a
undal or posterior uterine wall hysterot-
my and for hysterectomy.
Once the abdomen is entered, the

terine serosa may be distended by di-
ated vessels over the region of placental
nsertion (Figure 2). It is recommended
hat the uterine incision be located to
void the placenta during entry into the
terine cavity if possible. If needed, in-

raoperative ultrasound, with an ultra-
ound probe covered by a sterile sleeve,
an guide the location of the uterine in-
ision if the optimal site cannot be deter-
ined based on preoperative imaging

nd intraoperative findings. In some
ases, a posterior uterine wall incision af-
er exteriorization of the uterus may be
esired.
When the index of suspicion for pla-

enta accreta is low and further child-
asi

em
yst
earing is desired, an initial attempt of
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lacental removal may be acceptable.
owever, if hysterectomy is planned, the

lacenta should be left in situ after the
mbilical cord is ligated and cut, and

hen the uterus should be closed to limit
leeding from the incision edges.
During hysterectomy, careful dissec-

ion of the retroperitoneal space and ju-
icious devascularization away from the
terine wall can reduce tearing through

he friable and vascular tissue near the
terine corpus and placenta. Attention
hould be paid to avoiding puncture of
he uterine serosa overlying the placenta,
f feasible, as heavy bleeding can ensue.

hen rapid control of the uterine blood
upply is needed to achieve control of

assive vaginal bleeding, some have re-
orted a technique in which the uterine
essels are progressively clamped and cut
ut the pedicles are not ligated until the
fter the entire uterine blood supply has
een interrupted.48 While this approach
ay prove useful in certain circum-

tances, it has not been proven to be su-
erior to the technique of sequential
lamping, cutting, and ligation of the
ascular pedicles.
If bladder involvement is suspected,

ystotomy may be needed to clarify the
xtent of invasion after devasculariza-
ion of the uterus is achieved.49 If the in-
olved bladder does not include the tri-
one and is irremediably adherent to the
terus, the involved portion can be ex-
ised or left attached to the uterus. At-
empts to dissect adherent bladder wall
rom the uterus are discouraged because
f the risk of significant bleeding and
lacental disruption. In cases of placenta
ercreta with extension into the bladder,
uch of the placental blood supply can

e derived from collateral vessels from
he bladder. Despite ligation of the uter-
ne arteries, massive hemorrhage can oc-
ur from the placenta/bladder interface.

Subtotal hysterectomy has been re-
orted to be successful in some cases of
ersistent postpartum hemorrhage, but
ersistent bleeding from a lower uterine
egment/cervical placental implantation
ite may preclude this approach as an al-
ernative to total hysterectomy.34

If the diagnosis of placenta accreta is un-
ertain or unanticipated preoperatively,

nd if a focal area of partial placenta is e
dentifieduponremovalofplacenta,place-
ent of deep myometrial sutures in mul-

iple 3-cm squares in this area may achieve
emostasis in some cases. Cho et al50 re-
orted successful use of this technique in
3 cases of refractory bleeding with ap-
arently normal uterine cavities on fol-

ow-up evaluation. Successful use of an
ntrauterine tamponade balloon after
ersistent bleeding from a localized area
f accreta has also been reported.51

hat intraoperative blood product
nd fluid administration strategies
re recommended?
levels II and III evidence)
requent assessment of volume status
blood loss, maternal vital signs, urine
utput) and laboratory parameters (he-
oglobin/hematocrit, platelets, coagu-

ation factors and function) can enable
he operative team to initiate fluid resus-
itation and transfusion in a timely man-
er. Initial crystalloid and/or volume

herapy may be helpful during the man-
gement of acute blood loss. Prompt
lood product transfusion is generally
eeded with heavy bleeding such as that
een at cesarean hysterectomy.52 Addi-
ional monitoring, including serum elec-
rolytes and blood gases can assist in op-
imizing or evaluating the need for and
ffectiveness of resuscitative interven-
ions. Historically, when blood products
ere required, platelets and coagulation

actors have been given after a defined
umber of packed red blood cell units
eg, after 4 or 6 U) or based on the pres-
nce of documented coagulopathy. Re-
ent data from the battlefield and from
ivilian life suggest that, in the setting of
arge hemorrhage, the administration of
resh frozen plasma and platelets in a 1:1
atio with packed red blood cells can re-
ult in more rapid correction of coagu-
opathy, decreased need for packed red
lood cell transfusion in the intensive
are unit, and reduced mortality.53-56

here are no comparable data in preg-
ancy regarding optimal ratios. It has
een reported that the use of recombi-
ant activated Factor VIIa may be bene-
cial in the treatment of uncontrollable
bstetric hemorrhage.57 Typically, this

ntervention is more effective in the pres-

nce of fibrinogen levels �100 mg/dL. i

NOVEMBER 2010 Am
owever, caution is advised because of
he potential for vascular thrombosis
nd thromboembolic events, including
ardiac and cerebral ischemia, with this
reatment.58,59

Cell-saver autotransfusion has not been
idely used in obstetric practice because of

he theoretical concern that fetal cellular
ebris and amniotic fluid may result in
he amniotic fluid embolism syndrome.
urrently available filtering technology
bviates this concern.60-63 However, fe-
al red blood cells may remain in the final
roduct (range, 0.13– 4.35%) with a re-
ultant risk of alloimmunization.63 Im-
ortantly, when cell-saver autotransfu-
ion is performed, fresh frozen plasma,
ryoprecipitate, and/or platelet transfu-
ion may still be needed because a pro-
ortion of the coagulation factors and
latelets are excluded in the reconstitu-
ion process.64-67 While the use of intra-
perative cell-saver technology appears
o be appropriate for emergent use dur-
ng obstetric hemorrhage, prospective
tudies of this technique are needed.

hat are the options for management
f persistent hemorrhage?
levels II and III evidence)
elvic artery ligation and embolization
ome have suggested that intraoperative
igation of the hypogastric artery be per-
ormed if needed for severe obstetric
emorrhage.68 However, Eller et al35 did
ot show benefit from prophylactic hy-
ogastric artery ligation at surgery for ce-
arean hysterectomy. When considering
his approach, potential risks such as tis-
ue/limb ischemia should be weighed
gainst the potential benefits, and atten-
ion should be paid to ligation of the ves-
el distal to the posterior branch of the
nternal iliac artery. Recent reports sug-
est that x-ray– guided pelvic artery em-
olization is appropriate for persistent
ut noncatastrophic obstetric bleed-

ng.41,42,69-71 However, transportation
rom the operating room for intraopera-
ive arterial embolization is not generally
uitable for the acutely unstable patient.

elvic pressure packing
n some circumstances there will be per-
istent diffuse nonarterial bleeding that

s not amenable to surgical control. In

erican Journal of Obstetrics & Gynecology 435
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uch cases, placement of pelvic pressure
acking (eg, laparotomy sponges or a
auze bandage) may be considered as a
emporizing step to allow time for he-

odynamic stabilization, correction of
oagulopathy, and eventual completion
f surgery.72 Wide-bore negative pres-
ure pelvic drains may be helpful to warn
f significant persistent or recurrent
leeding in this circumstance.

ortic compression and clamping
emporary compression of the infrare-
al abdominal aorta can decrease blood
ow to the pelvis and allow time for re-
uscitation with blood products.73 Tem-
orary balloon occlusion of the aorta
nd counterpulsation have been re-
orted to be of benefit in extreme
ases.74,75 If aortic compression, balloon
cclusion, or clamping is deemed neces-
ary, the potential for distal thrombosis
nd ischemia should be considered, and
vascular surgeon consulted if available.
When persistent uncontrolled bleed-

ng occurs, aortic compression/clamp-
ng or occlusion and/or pelvic and
bdominal packing, with temporary clo-
ure of the abdominal wall to increase
he tamponade effect, may provide time
or fluid and blood product resuscita-
ion, correction of acidosis and coagu-
opathy, and rewarming of the patient
rior to continuation of surgery.73-75

hat are specific considerations
or postoperative care after
ysterectomy for placenta accreta?
level III evidence)
he patient requiring hysterectomy for
lacenta accreta is at risk for postopera-
ive complications related to intraopera-
ive hypotension, persistent coagulopa-
hy and anemia, and prolonged surgery.
enal, cardiac, and other organ dysfunc-

ion is common and should be consid-
red. Sheehan syndrome (both transient
nd permanent) has been reported after
assive postpartum hemorrhage, and

yponatremia may be an early sign.76 If
arge volumes of crystalloids and blood
roducts are given intraoperatively, the
atient is also at risk for pulmonary
dema, transfusion-related acute lung
njury, and/or acute respiratory distress

yndrome.11,77 t

36 American Journal of Obstetrics & Gynecology
Specific attention should be paid to
requent evaluation of vital signs (blood
ressure, heart and respiratory rate).
rine output should be measured via

n indwelling urinary catheter. Inten-
ive care admission, central venous

onitoring, and assessment of periph-
ral oxygenation by pulse oximetry can
e helpful in some cases. Correction of
oagulopathy and severe anemia with
lood products should be undertaken.
he patient should be clinically evalu-
ted for potential blood loss from the
bdominal incision and vagina, and for
ecurrent intraabdominal or retroper-
toneal bleeding. There should be a low
hreshold for reexploration if recurrent
leeding is suspected. Renal function
hould be evaluated and serum electro-
yte abnormalities should be treated as
eeded until the patient is stabilized. If

here is persistent hematuria or anuria,

Quality of evidence

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

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

.........................................................................................................

II-1 Well-designed controlled trial without
randomization

.........................................................................................................

II-2 Well-designed cohort or case-control
analytic study

.........................................................................................................

II-3 Multiple time series with or without
the intervention; dramatic results from
uncontrolled experiments

.........................................................................................................

III 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.
he possibility of unrecognized urinary

NOVEMBER 2010
ract injury should be considered. Early
mbulation, and intermittent compres-
ion devices for those requiring bedrest,
an reduce the risk of thromboembolic
omplications.

RECOMMENDATIONS

evels II and III evidence,
evel A recommendation
. 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.

evel III evidence,
evel B recommendation
. 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.

evel III evidence,
evel C recommendation
. 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.

evels II-2 and III evidence,
evel B recommendation
. 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.

evels II and III evidence,
evel C recommendation
. 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.
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evels II and III evidence,
evel B recommendation
. 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.

evel III evidence,
evel C recommendation
. When surgery for placenta accreta is

planned, the potential need for post-
operative intensive care unit admis-
sion should be considered.

evels II and III evidence,
evel B recommendation
. 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
ohort studies regarding the diagnosis
nd treatment of placenta accreta are
acking. Studies of these types are needed
o determine optimal antenatal diagno-
is and peripartum management of this
otentially morbid condition. f

his opinion was developed by the Publications
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