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INTRODUCTION

The occurrence of placenta accreta is linked to abnormal invasion at the placental implantation site due to a
defect within the decidua basalis1. The term increta is
used in the case of invasion of the myometrium, while
percreta refers to invasion of the serosa or even adjacent
organs, most frequently the bladder. Nonetheless, the
term accreta is frequently used more generally to cover
all three definitions.
Placenta accreta is often diagnosed after the baby’s
birth, when the placenta fails to deliver. Trying to
force this delivery can result in severe postpartum
hemorrhage (PPH), emergency hysterectomy and
even death. Abnormalities of placental insertion are
responsible for 35–38% of peripartum hysterectomies
in recent population-based studies2,3. Other potential
complications include multiple organ failure, in cases
of severe hemorrhage, as well as damage to adjacent
organs, such as the bladder. This is particularly true for
placenta percreta, for which peri- and postoperative
morbidity is high; a maternal mortality rate of 7% has
been reported4. Finally, and more rarely, case reports
of percreta describe spontaneous uterine rupture in the
second or third trimester of pregnancy, combined
with massive hemoperitoneum5–7.
Management of placenta accreta involves two principal difficulties: first, its identification, which is aided
by risk factor assessment and complementary examinations, and second, its management which strives to
reduce maternal complications as much as possible.

INCIDENCE AND RISK FACTORS OF PLACENTA
ACCRETA

The incidence of placenta accreta is rising, apparently
in correlation with cesarean rates, and has multiplied
by 10 in 50 years. Miller et al. reported that among
155,670 deliveries between 1985 and 1994, placenta
accreta complicated 1/2510 births8. In a more recent
study, covering 1982–2002, Wu et al. found a still
higher incidence in their facility: 1 per 533 pregnancies9. It is important to note, however, that because of
recruitment bias in these two tertiary reference centers, the incidence rates calculated from their data are

not representative of the real incidence in the general
population.
The principal risk factors for placenta accreta are
placenta previa or a history of cesarean delivery. Other
reported risk factors are maternal age greater than 35
years, multiparity, a history of uterine surgery with an
endometrial breach and curettage. Miller et al. showed
that placenta accreta occurred in 55 of 590 (9.3%)
women with placenta previa compared to seven of
155,080 (1/22,154) without placenta previa (relative
risk (RR) 20.7, 95% confidence interval (95% CI)
9.4–45.2)8. Moreover, among women with placenta
previa, placenta accreta was diagnosed in 36 of 124
(29%) women for whom placental implantation overlaid a cesarean scar and in four of 62 (6.5%) women for
whom it did not (RR 4.5, 95% CI 1.7–12.1). Among
women with placenta previa, age greater than 35 years
and a history of cesarean delivery were also independent risk factors of placenta accreta. Finally, among
women with placenta previa, the risk of placenta
accreta ranged from less than 2% for those younger
than 35 years with no previous cesarean to 39% for
those with two or more previous cesarean sections.
PRENATAL SCREENING FOR PLACENTA ACCRETA

Comprehensive management of placenta accreta must
involve multidisciplinary care, if at all possible planned
in advance, including obstetricians, anesthetists and
radiologists experienced in interventional radiology.
Moreover, in cases of placenta percreta, potential
damage to adjacent organs may require the participation of urologists or general surgeons. Prenatal screening for placenta accreta is therefore essential for
scheduling the delivery and reducing maternal risk.
Diagnosis is generally suspected by ultrasound and
magnetic resonance imaging (MRI) in women with
risk factors.
Numerous studies have assessed the performance of
ultrasound for predicting placenta accreta. The classically described ultrasound criteria are the absence of a
hypoechoic zone or clear space between the placenta
and the myometrium (Figure 1), interruptions of the
echogenic area at the interface of the serosa and the
bladder, a pseudotumoral appearance of the placenta
in/around the uterine serosa, and the presence of
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Figure 1 A classic ultrasound characteristic predicting placenta
accreta is absence of clear space between the placenta and the
myometrium

Figure 2 Intraplacental lacunae (grade 3) giving placenta a
‘moth-eaten’ appearance

intraplacental lacunae in the accreta zone, which give
the placenta a ‘swiss cheese’ or ‘moth-eaten’ appearance (Figure 2). Guy et al. reported that the use of
these criteria had a positive predictive value (PPV)
of 62% for placenta accreta10. Similarly, Finberg and
Williams obtained a PPV of 78% and a negative
predictive value (NPV) of 93% with the use of
ultrasound11. Ultrasound signs can appear quite early.
Comstock et al. showed that at 15–20 weeks, the presence of intraplacental lacunae was the best predictive
marker of placenta accreta, with a sensitivity of 79%
and a PPV of 92%12. The absence of a retroplacental
hypoechoic clear space, although considered to be
a good predictive sign of placenta accreta, had a
sensitivity of only 57% with 48% false positives. After
20 weeks, the sensitivity of these diagnostic criteria
increased, reaching 93% for the lacunae and 80% for
the absence of the retroplacental clear space. Finally,
an ultrasound appearance of a convex or ‘tented’ bladder was associated with placenta accreta, even in the
absence of increta or percreta implantation. It was not
specific for bladder invasion12.

Yang et al. studied the predictive value of placental
lacunae for maternal morbidity in 51 patients with placenta previa and a history of cesarean delivery13. These
authors classified the intraplacental lacunae according
to a score based on Finberg’s criteria11: the absence of
lacuna was classified as grade zero, one to three small
lacunae as grade 1, four to six large, irregular lacunae as
grade 2, and numerous lacuna including some that
were large and irregular as grade 3. Grade 1 lacunae
had the best predictive value, with a sensitivity of 86%,
a specificity of 78%, PPV of 76% and NPV of 88%.
No hysterectomy was performed in women without
lacunae.
Three-dimensional power ultrasound, with Doppler energy data acquisition, has also been tested in a
prospective study including 170 women with placenta
previa, 39 of whom also had accreta14. Both twoand three-dimensional Doppler criteria were analysed.
The three-dimensional criteria were: (1) confluent
vessels at the junction between the bladder and uterine
serosa; (2) hypervascularization on lateral view; and (3)
inseparable cotyledonal and intervillous circulations,
with a chaotic appearance. These three-dimensional
power Doppler signs had excellent diagnostic value,
with a sensitivity of 100% and a specificity of 85%
when at least one of the three was present. The best
sign was that of vascular confluence at the basal plate,
which had a sensitivity of 97% and a specificity of 92%.
The diagnostic value of both standard two-dimensional gray scale and Doppler color signs in this study
was of a lesser magnitude. In particular, the presence
of placental lacunae had a sensitivity of 54% and a
specificity of 85%.
Finally, MRI is useful for this diagnosis15,16, especially for a posterior placenta17. Among the diagnostic
criteria proposed are abnormal bulging of the lower
segment, heterogeneity of signal intensity in T2weighted (T2) imaging, and dark intraplacental bands,
also in T2 imaging18. The most interesting study,
because it came closest to daily clinical practice, is that
reported by Warshak et al.19. All the women who had
a history of uterine scar (or myomectomy) and either
placenta previa or a low-lying placenta had an initial
Doppler ultrasound. If placenta accreta was suspected
(uterine scar and placental implantation near the scar),
MRI was performed with gadolinium injection.
Placentation was then considered abnormal if manual
removal of the placenta was difficult (due to its adhesion to the myometrium) and it resulted in PPH (clinical diagnosis), or if the pathology examination found
villi but no decidual cells in the myometrium (pathology diagnosis). Of the 453 patients studied, 9% had
placenta accreta. MRI allowed a diagnosis of placenta
accreta to be ruled out in 14 of the 16 Doppler
ultrasound false-positive results. Performing MRI
when ultrasound findings suggest placenta accreta thus
seems useful for improving the performance of Doppler ultrasound. Gadolinium appears to improve the
specificity of MRI in marking the border between the
placenta and the myometrium more clearly. The safety
of gadolinium has not been demonstrated in the fetus,
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but its use is authorized by the European Society of
Urogenital Radiology when required and without any
specific follow-up.
MANAGEMENT OF PLACENTA ACCRETA
SUSPECTED BEFORE DELIVERY

A consensus approach to placenta accreta is to leave it
in situ20,21, as trying to detach it can induce a massive
hemorrhage22. Two types of management are possible:
a cesarean hysterectomy or conservative treatment,
consisting in leaving the placenta in the uterine cavity
without hysterectomy. In both instances, however,
the difficulty is that there is no diagnostic technique
that provides a PPV of 100% for the diagnosis of
placenta accreta.
CESAREAN HYSTERECTOMY

For women who do not desire further children, a hysterectomy following the cesarean is appropriate if the
risk factors and imaging strongly indicate the diagnosis.
In this case, the placenta is left in place after removal of
the newborn by a hysterotomy incision, preferably at a
distance from the placental bed. A prudent attempt at
placental delivery includes the injection of 5 IU of
oxytocin and moderate cord traction to confirm the
diagnosis; this strategy seems reasonable in view of the
possibility of false-positive images, although it does
include the risk of inducing bleeding. If this effort fails,
an experienced team performs a hysterectomy. During
this procedure, which must be planned, blood loss is
assessed and units of packed red blood cells and ideally
fresh frozen plasma are available should a hemorrhage
or disseminated intravascular coagulation develop (see
Chapter 5). Some teams recommend the use of a ‘cell
saver’ to compensate for blood loss22 (see Chapter 70).
The American College of Obstetrics and Gynecology (ACOG) currently recommends a cesarean hysterectomy without attempting manual removal of the
placenta when prenatal suspicion of placenta accreta is
strong23. Very few series have assessed maternal
morbidity after cesarean hysterectomy. In a series of
76 such procedures for placenta accreta, Eller et al.
found the following outcomes: transfusion (≥4 units of
packed red blood cells) 42%, ureteral injuries 7%,
cystotomy 29% and infectious complications 33%24.
Another single-center study of cesarean hysterectomies due to placenta accreta in one California
hospital25 reported a similar morbidity rate in a
comparison of 62 cesarean hysterectomies diagnosed
prenatally with 37 cases discovered per partum. These
authors showed that the risk of hemorrhage was lower
when the diagnosis preceded the cesarean, but 52% of
the patients with predelivery diagnoses had placenta
accreta; among those without prenatal diagnoses, the
rate of bladder injury was 23% and that of ureteral
injury 8%.
Among the strategies proposed for planned cesarean
hysterectomies is intraoperative embolization as soon
as the fetus is removed or the preoperative placement

of intravascular balloons that can be inflated during the
surgery. Uterine artery embolization performed after
fetal extraction and before hysterectomy has also been
proposed. In a series of 26 women who had a preventive arterial embolization before the hysterectomy,
Angtsmann et al. observed significant reductions in
blood loss, percentage of patients receiving transfusions and number of units of packed red blood cells
transfused26. Placement of intravascular balloons has
also been studied. A series of 11 women found
encouraging results with reduced bleeding27, while
others reported no significant benefits from this
procedure28,29. In a retrospective study, Bodner et al.
examined29 consecutive patients treated for placenta
accreta, divided into two groups: those with (n = 6)
and without temporary balloon occlusion (n = 22)29.
In this study, temporary occlusion or embolization
before hysterectomy failed to reduce the risk of hemorrhage. Similarly, Shrivastava et al. found no beneficial results for 69 women managed for placenta accreta
by cesarean hysterectomy28. Nonetheless, this type of
study is difficult to perform, especially because of
inclusion bias, which can result in including the most
serious cases in the group with balloon treatment. For
this reason, and because the possibility of controlling
hemorrhage by the endovascular pathway during surgery is so seductive for the physician, this technique is
still under evaluation, but should generally be reserved
for the most complex cases (see Chapter 49).
MANAGEMENT OF PLACENTA ACCRETA
WITHOUT HYSTERECTOMY

Hysterectomy results in permanent sterility, something
often not at all desired by the younger parturient,
especially if her family is not complete. Moreover, in
the context of placenta accreta/percreta, hysterectomy
can be accompanied by high morbidity and be lifethreatening. To try to minimize these complications,
particularly when the patient expresses a desire for
more children, a conservative alternative to extirpative
treatment or cesarean hysterectomy has been offered
in some institutions20,30.
Conservative treatment that leaves the placenta in
the uterine cavity

The management strategies are outlined below and
shown in the algorithm of Figure 3.
When placenta accreta is strongly suspected before
delivery, based on risk factors and imaging studies that
support this diagnosis, management should include the
following:
(1) The exact position of the placenta is determined
by preoperative ultrasound. Cesarean delivery is
scheduled.
(2) The operation begins with a midline cutaneous incision, enlarged above the umbilicus if
necessary.

242

Management of Placenta Accreta

(3) The uterine approach uses a midline incision at a
distance from the placental bed. After removal of
the child, the obstetrician carefully attempts to
remove the placenta; failure to do so confirms the
diagnosis. In this case, the cord is cut at the site
of insertion and the uterine cavity is closed
(Figure 4).
(4) Postoperative antibiotic therapy (amoxicillin and
clavulanic acid) is usually administered prophylactically for 10 days to minimize the risk of
infection.

Prenatal suspicion of placenta accreta
(placenta previa + previous cesarean) +
ultrasound +/- MRI

Discussion with the patient
Staff meeting
no
Maternal desire for
continued fertility

Cesarean and
hysterectomy in the
case of intraoperative
confirmation of
diagnosis

Cesarean:
Specific placenta location by ultrasound
Vertical uterine incision at a distance from the placenta
Fetal extraction

Careful attempt at placental delivery with injection of
5 IU of oxytocin and moderate cord traction

Success: placenta
normally inserted

Failure: confirms the diagnosis of placenta accreta

Umbilical cord cut
Uterine cavity closed

- Sulprostone (8.3 ml/h)
- At any amount of bleeding, even very minor, embolization
of uterine arteries

Weekly follow-up until complete resorption of placenta:
- Clinical examination (bleeding, temperature, pelvic pain)
- Hemoglobin, leukocytes, C reactive protein, vaginal
sample for bacteriological analysis.
- Ultrasound (size of retained tissue)

Figure 3 Algorithm for proposed management strategy of
prenatal diagnosis of placenta accreta

If the diagnosis is not suspected until the third stage of
labor:
(1) Manual uterine examination is gentle and
unforced.
(2) The adherent placenta is left in place partially
or completely, especially if the patient’s hemodynamic status is stable and there are no clinical or
laboratory signs of infections.
(3) Subsequent follow-up requires weekly visits until
complete resorption of the placenta. The visits
include a clinical examination, pelvic ultrasound
and laboratory tests for infection (vaginal sample
and C reactive protein).
One study from our group compared an extirpative
strategy with conservative treatment performed consecutively during two different periods31,32. Conservative treatment was associated with a reduced risk
of hemorrhage and a lower hysterectomy rate than
extirpative management, but with a higher risk of
maternal infection (Table 1).
Case reports also describe similar conservative
management and underline in particular the risk of
complications from hemorrhage and infection33. Two
French series have described women with placenta
accreta managed conservatively. Bretelle et al. used
conservative management for 26 women, but had a
final hysterectomy rate of 19%34. Sentilhes et al. report
morbidity in 167 cases of placenta accreta treated conservatively at 40 university hospital centers throughout
France (Table 2). Severe maternal morbidity occurred
in 6% of these cases and the final hysterectomy rate
was 22%. One maternal death occurred in a woman
with aplastic anemia, nephrotoxicity and septic shock
(peritonitis) 3 months after a methotrexate injection in
the umbilical cord. After a median delay of 13.5 weeks
(4–60 weeks), an empty uterus was obtained spontaneously in 75% of the women, while hysteroscopic
resection or curettage was required to obtain an empty

Table 1 Comparison of maternal morbidity between extirpative
management and conservative management. From Kayem et al.32, with
permission
Extirpative
management
(n = 13)

Figure 4 Conservative management at the end of intervention.
The baby has been delivered by a fundal hysterotomy and the uterus
has been closed. The placenta has been left in place and is still visible
through the lower segment of the uterus

Hysterectomies, n (%)
Transfusion
Patients (n (%))
Packed red blood cells,
ml (mean ± SD)
Fresh frozen plasma, ml
(mean ± SD)
Disseminated intravascular
coagulation
Transfer to ICU, n (%)
Time spent in ICU, days
(mean ± SD)
Postpartum endometritis, n (%)
ICU, intensive care unit
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11 (84.6)
12 (92.3)

Conservative
management
(n = 38) p-Value
10 (26.3)
25 (65.8)

<0.001
<0.13

3230 ± 2170 1081 ± 1357 <0.001
2238 ± 1415
5 (38.5)
7 (53.8)
2.42 ± 2.6
0

197 ± 632 <0.001
1 (2.6)

<0.003

11 (28.9)
2.27 ± 0.9

<0.19
<0.85

7 (18.4)

<0.22
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Table 2 Maternal morbidity after conservative treatment for placenta
accreta. Data shown as n (%), mean ± standard deviation or median
(interquartiles). Some patients had several types of maternal morbidity.
From Sentilhes et al.21, with permission

Immediate maternal morbidity
Emergency hysterectomy
Postpartum antibiotic treatment >5 days
Patients receiving transfusions
Units of packed red cells or fresh frozen plasma >5
Transfer to intensive care
Time spent in intensive care (days)
Acute pulmonary edema
Acute kidney failure
Lesion of adjacent organ
Septic shock
Sepsis
Infection
Endometritis
Infection of uterine wall
Peritonitis
Pyelonephritis
Vesicouterine fistula
Uterine necrosis
Isolated postpartum fever >38.5°C for 24 hours
Thromboembolic complications
Secondary third-stage hemorrhage stopped after
Uterotonics
Manual uterine examination
Hysteroscopy and curettage
Embolization
Delayed hysterectomy
Delayed hysterectomy
Mean time since birth
Indication for delayed hysterectomy
Secondary third-stage hemorrhage
Sepsis
Secondary third-stage hemorrhage and sepsis
Vesicouterine fistula
Uterine necrosis and sepsis
Arteriovenous malformation
Maternal request
Death
Uterine preservation
Severe maternal morbidity

Placenta accreta
(n = 167)
18 (10.8%)
54 (32.3%)
70 (41.9%)
25 (15.0%)
43 (25.7%)
2.36 ± 1.93
1 (0.6%)
1 (0.6%)
1 (0.6%)
1 (0.6%)
7 (4.2%)
47 (28.1%)
15 (9.0%)
8 (4.7%)
2 (1.2%)
2 (1.2%)
1 (0.6%)
2 (1.2%)
17 (10.2%)
3 (1.8%)
18 (10.8%)
2/18 (11.1%)2/
2/18 (11.1%)2/
2/18 (11.1%)2/
4/18 (22.2%)2/
8/18 (50.0%)2/
18 (44.8%)
22 (9–45)5
8/18 (44.4%)2/
2/18 (11.1%)2/
3/18 (16.7%)2/
1/18 (5.6%)2/
2/18 (11.1%)2/
1/18 (5.6%)2/
1/18 (5.6%)2/
1 (0.6%)
131 (78.4%)
10 (6.0%)2

uterus in 25% of the cases, with a median delay of 20
weeks (2–45 weeks)21. Finally and most importantly,
the fertility and obstetric outcome of patients treated
conservatively for placenta accreta were not impaired,
although the risk of placenta accreta in the next
pregnancy appears high (30%)35.
Conservative treatment with resection of the
placental bed

Palacios-Jaraquemada et al. have proposed a different
approach to conservative treatment36, suggesting
resection of the entire placental bed after detaching
and pushing the bladder in a caudad direction. Hemorrhage was prevented by suturing the uterine arteries.
After resection of the placenta and adjoining uterine
wall, the uterine edges are brought together and
sutured with U stitches. Uterine compression sutures,

somewhat more penetrating than B-Lynch sutures,
are used to control possible bleeding37,38. Finally, a
resorbable vicryl mesh (polyglycolic acid) is placed
above the uterine scar and coated with a non-adhesive
cellulose layer. This series included 68 cases of placenta
percreta resulting in 18 hysterectomies. The complications observed included two ureteral injuries as well as
complications due to both hemorrhage and infection.
A somewhat different case of resection of the
placenta and lower segment was also published by our
group. It involved placenta percreta of a cervicoisthmic pregnancy for which more standard conservative
treatment was impossible39. The woman had a subsequent pregnancy without postpartum complications.
Adjuvant treatment with conservative management

Methotrexate, uterine artery embolization and
sulprostone are the three adjuvant treatments
described for attempting to manage placenta accreta
conservatively40–44.
The impact of methotrexate on placental resorption
has not been fully assessed. Overall, placental resorption in the reported cases has been variable, ranging
from expulsion of the placenta on the 7th day to progressive resorption over a period of 6 months40–42,44.
No comparative series have studied methotrexate use
for this purpose. Moreover, the slow rate of placental
cell renewal at term, compared with at the beginning
of pregnancy, suggests that methotrexate might be far
less effective than in ectopic pregnancies. For these
reasons, no convincing evidence favors the use of
methotrexate. Finally, the only maternal death in the
study of Sentilhes et al. was due in part to aplastic anemia associated with administration of methotrexate21.
Similarly, few studies report placental outcome after
uterine artery embolization45,46. The objective is to
prevent a secondary hemorrhage, to reduce the risk of
blood loss and to accelerate the disappearance of the
placenta by necrosis. Nonetheless, arterial embolization is not an innocuous procedure, and complications
have been described, in particular, cases of uterine
necrosis, ischemia of the lumbar plexus, hemoperitoneum due to dissection of an epigastric
artery and ischemia of the lower limbs due to
embolism3,21,47–50.
MANAGEMENT OF PLACENTA ACCRETA
DIAGNOSED AFTER DELIVERY

In numerous cases, the diagnosis of accreta is made
only in the third stage of labor. This can occur during
delivery, when the placenta is not delivered, and no
plane of cleavage can be found between the uterus and
the placenta. If this attempt was careful, without force
or insistence, and the patient’s hemodynamic status is
stable, conservative treatment can be attempted. In
other cases, the situation requires management of a
severe PPH, except that the uterotonics used alone are
less effective than in the case, for example, of uterine
atony.
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Accordingly, uterine artery embolization or ligation
of the hypogastric arteries can be used51,52. Other
techniques that have been described include an emergency uterine ligation for hemostasis52,53, placement
of an intrauterine balloon to ensure hemostatic
compression, argon laser coagulation or even aortic
compression54–56. Numerous techniques for uterine
compression by B-Lynch or similar sutures, including
Haymann’s modification, have been suggested but
have not been specifically evaluated for this
indication53,57–63.
Finally, the failure of these measures or an initial
massive hemorrhage requires an emergency hysterectomy. Any delay increases the risk of maternal complications which are discussed more fully in other
chapters of this book.
CONCLUSION

The standard guidelines for placenta accreta are to
avoid forcing placental delivery and to perform a hysterectomy. A more conservative approach that leaves
the placenta in place can nonetheless be proposed in
specific cases where the woman wants to preserve her
ability to have children. This strategy must nonetheless
be used carefully and in an appropriately equipped
facility because of the possible risk of severe maternal
morbidity associated with it.
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