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2011: removal of multiple myomas (>20)
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2013: hysteroscopy, laparoscopy, laparotomy,
uterotomy, surgical reconstruction of cervical canal
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Anaesthesia

How to deliver ?
•

Planned caesarean section

•

Midline vertical incision

•

Fundal uterine incision and delivery

What would you plan ?
A. Conservative management: leave placenta in situ
B. Conservative management: planned postponed
hysterectomy
C. Caesarean hysterectomy
D. Uterine wall resection

Conservative management: mode of anaesthesia?
A. Spinal anaesthesia
B. Combined spinal/epidural
C. General anaesthesia

Caesarean hysterectomy. Preparations for
haemorrhage ?
A. Large bore iv lines
B. Option A + cell salvage
C. Option B + arterial catheters in uterine arteries
D. Option B + arterial catheters in internal iliac arteries
E. Option B + aortic balloon
F. something else

Intraaortic balloon occlusion. What about heparin ?
A. 5000 units as usual
B. 2500 units
C. none
D. it depends….

Am J Obstet Gynecol. 2015 Dec;213(6):755–60.

Expert Reviews

ajog.org

OBSTETRICS

Conservative management of morbidly adherent placenta:
expert review
Karin A. Fox, MD, MEd; Alireza A. Shamshirsaz, MD; Daniela Carusi, MD, MSc; Angeles Alvarez Secord, MD;
Paula Lee, MD; Ozhan M. Turan, MD, PhD; Christopher Huls, MD; Alfred Abuhamad, MD; Hyagriv Simhan, MD, MSc;
John Barton, MD; Jason Wright, MD; Robert Silver, MD; Michael A. Belfort, MD, PhD

M

orbidly adherent placenta (MAP)
includes the spectrum of placenta accreta, increta, and percreta and
is a cause of major morbidity and mortality in pregnant women.1 Abnormal
vascularization results from the scarring
process following uterine surgery with
secondary localized hypoxia, leading to
defective decidualization and excessive
trophoblastic invasion.2
In the last century, the incidence of
MAP has risen from approximately 1
in 20,000 live births in 19283 to a rate of
1 in 533 in 2002.4 Per a 2012 population-

Over the last century, the incidence of placenta accreta, increta, and percreta, collectively referred to as morbidly adherent placenta, has risen dramatically. Planned
cesarean hysterectomy at the time of cesarean delivery is the standard recommended
treatment in the United States. Recently, interest in conservative management has
resurged, especially in Europe. The aims of this review are the following: (1) to provide
an overview of methods used for conservative management, (2) to discuss clinical
implications for both clinicians and patients, and (3) to identify areas in need of further
research.
Key words: accreta, conservative management, increta, percreta
placenta previa and a prior cesarean delivery.5 MAP is associated with massive

36e40% of patients. Transfusion was
required in 59% of the women with
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conﬁdent that any remaining placenta
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or bleeding
stopped with compression sutures.
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Attempts to remove the placenta are
best avoided in any patient with deep
Conservative management of morbidly adherent placenta:
expert review
invasion and in whom the placenta invades behind the bladder, cervix, broad
M
ligaments, or retroperitoneal regions
inaccessible to immediate hemostatic
control. Conservative methods should
be considered only with preparations for
immediate conversion to hysterectomy.
The clinical team must be willing to
abandon conservative management efforts, and clear endpoints must be
established a priori. Criteria deﬁning
a failure of conservative management
or a reasonable number of consecutive
treatments are lacking; however, a list
of proposed criteria are listed in the
Table. Because a large proportion of
conservatively managed patients require delayed hysterectomy, we propose
that all cases be considered a trial of
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orbidly adherent placenta (MAP)
includes the spectrum of placenta accreta, increta, and percreta and
is a cause of major morbidity and mortality in pregnant women.1 Abnormal
vascularization results from the scarring
process following uterine surgery with
secondary localized hypoxia, leading to
defective decidualization and excessive
trophoblastic invasion.2
In the last century, the incidence of
MAP has risen from approximately 1
in 20,000 live births in 19283 to a rate of
1 in 533 in 2002.4 Per a 2012 populationbased study from the United Kingdom,
this rate may be as low as 1.7 in 10,000
pregnancies overall but as high as 1 in
20 pregnancies in women with both
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Over the last century, the incidence of placenta accreta, increta, and percreta, collectively referred to as morbidly adherent placenta, has risen dramatically. Planned
cesarean hysterectomy at the time of cesarean delivery is the standard recommended
treatment in the United States. Recently, interest in conservative management has
resurged, especially in Europe. The aims of this review are the following: (1) to provide
an overview of methods used for conservative management, (2) to discuss clinical
implications for both clinicians and patients, and (3) to identify areas in need of further
research.
Key words: accreta, conservative management, increta, percreta

placenta previa and a prior cesarean delivery.5 MAP is associated with massive
hemorrhage, especially with extirpative
or forcible attempts at placental removal.6,7 Actual maternal mortality risk
is unknown but has been reported to
be as high as 6-7%,4 possibly higher in
developing regions.8,9
Antenatal diagnosis10-12 and delivery
by cesarean hysterectomy between 34
and 35 weeks gestation by experienced,
multidisciplinary teams reduce the risk
of morbidity and mortality.13,14 In a
retrospective study from Finland of
44 cases of morbidly adherent placenta
diagnosed either antenatally or at the
time of delivery, the median estimated blood loss was 4500 mL (range,
100e15,000 mL) when an antenatal
diagnosis was suspected, compared with
7800 mL (range, 2500e17,000 mL).10
Women with an antenatal diagnosis
required a median of 7 U of packed red
blood cells (range, 0e27 U), compared
with 13.5 U (range, 4e31 U) when MAP
was diagnosed at delivery.
Similar ﬁndings were reported by
Fitzpatrick et al,12 in a retrospective
cohort of 134 cases of MAP identiﬁed
by the United Kingdom Obstetrical
Surveillance System, which surveys 221
hospitals across the United Kingdom.
The authors reported an estimated
blood loss of greater than 2500 mL in

36e40% of patients. Transfusion was
required in 59% of the women with
placenta increta or percreta diagnosed
antenatally compared with 94% of
women with an intrapartum diagnosis
of increta or percreta.
In these studies, antenatal diagnosis
was made in approximately 50% of
cases, which is consistent with data
from a 2015 retrospective cohort from
the Eunice Kennedy Shriver National
Institute of Child Health and Disease
Maternal-Fetal Medicine Units Network
analysis of the Assessment of Perinatal
Execllence database of deliveries from
25 hospitals across the United States.
These data reﬂect antenatal diagnoses
from both referral centers and community hospitals and are perhaps more
generalizable than the higher rates of
antenatal diagnosis reported from large
tertiary referral centers.
Surgical principles include avoiding
disruption of the hypervascular placenta,12 stepwise devascularization, early
and comprehensive blood product
transfusion, and judicious use of interventional radiologic techniques such as
vascular embolization.13,15
Conservative management describes
any approach whereby hysterectomy is
avoided. It is utilized when the intraoperative ﬁndings suggest that hysterectomy carries an unacceptably high risk
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Abstract
Purpose To describe a modified surgical approach in the
form of stepwise cesarean section in placenta percreta.
Methods We conducted a prospective observational
study. A total of 71 patients with placenta percreta were
subjected to the new stepwise surgical approach and uterine repair at the time of cesarean delivery.
Results The procedure was successful in controlling the

serosa, the placenta may adhere to structures adjacent to
the uterus such as the bladder [3, 4]. Placenta percreta is the
most serious form and carries the greatest risk of maternal
death from hemorrhage [5].
Elective cesarean hysterectomy has traditionally been
advised in the management of placenta accreta but there
has been a recent movement towards conservative management and preservation of fertility. Strategies include
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presented in this study may remain the mainstay of care
Arch Gynecol
Obstet. 2015;291(5):993–8.
until larger comparative studies become available.

Abstract
Purpose To describe a modified surgical approach in the
Conclusion
form of stepwise cesarean section in placenta percreta.
Placenta percreta is an extremely serious condition that
Methods We conducted a prospective observational
associated with maternal morbidity and mortality from
study. hemorrhage.
A total of Modern
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subjected
to the rather
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surgical
approach and uterStepwise cesarean section is a safe technique that reduces
ine repair at the time of cesarean delivery.
blood loss and transfusion requirements with preservation
The inprocedure
was successful in controlling the
of Results
women’s fertility
placenta percreta.
bleeding and preserving the patient’s uterus in 65 (91.5 %)
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women. Ten patients (14.1 %) had urinary tract complications, nine (90 %) were managed during cesarean section
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Shabana et al. removed the placenta after reduction of the
blood supply. I have a question: is the ‘‘removal of placenta
percreta’’ possible?
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I wonder whether most of their patients had placenta
‘‘accreta’’ rather than ‘‘percreta’’. While the former may be
LETTER TO THE EDITOR
separated/removed during cesarean section, it is not possible in the latter except for when the invasion area is very
A stepwise cesarean section for placenta percreta: effective
partial.percreta?
Williams Obstetrics [4] states: ‘‘confirmation of a
only for ‘‘separable’’ placenta
percreta or increta almost always mandates hysterectomy.
Shigeki Matsubara
However, some of those abnormal placentations, especially
if partial, may be amenable to placental delivery with hemostatic suture placement’’. Shabana et al. stated: ‘‘after
ecbolic injection, uterine wall is well contracted and placenta is separated by sharing movements between placenta
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‘‘percreta’’, it may have been very partial. Even with strong
[1] involves a completely novel concept.ultrasound
Treatments for or magnetic resonance imaging; however, a
uterine contractions, placenta ‘‘percreta’’ may not be
placenta percreta are categorized into three strategies: (1)
spontaneously separated or removed.
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I interpret their data as follows. To avoid reducing the
placenta intrauterine expecting its spontaneous resorption
discussion to terminology, let us put aside the term ‘‘ac[1, 2], or (3) resecting the uterine wall with
the
placenta
This comment refers
the articleOfavailable
at doi:10.1007/s00404creta’’ to
or ‘‘percreta’’.
their 71 patients,
many had plaattached to it, followed by uterine re-construction [3].
invasion to
the extent
that strong
uterineiscontraction
014-3496-x and cental
an author’s
reply
to this
comment
available at
Shabana et al. removed the placenta after reduction of the
easily separated the placenta. In some patients, a part of the
doi:10.1007/s00404-014-3544-6.

cental
easily
placen
site,
bleedi
invasi
bladde
The fo
invasi
descri
rience
remai
be app
this u
ously
His
percre
terecto
lack
obstet
intra-o
especi
Did

Arch Gynecol Obstet; 2015;291(2):243–4.

244

be applied only to abnormal placental invasion in which
uterine contraction ‘‘separates’’ the placenta. Although I
respect Shabana et al.’s pioneering efforts, universal usage
of their technique for ‘‘percreta’’ seems to be dangerous. If
for accreta, I agree with its use.
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Balloon-Assisted Occlusion of the Internal
Iliac Arteries in Patients with Placenta
Accreta/Percreta
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Abstract
Background: Placenta accreta/percreta is a leading cause of
third trimester hemorrhage and postpartum maternal death.
The current treatment for third trimester hemorrhage due to
placenta accreta/percreta is cesarean hysterectomy, which
may be complicated by large volume blood loss.
Purpose: To determine what role, if any, prophylactic
temporary balloon occlusion and transcatheter embolization
of the anterior division of the internal iliac arteries plays in
the management of patients with placenta accreta/percreta.

earlier gestational age than in those in the surgical group
(32.5 weeks). There was no statistical difference in mean
estimated blood loss, volume of replaced blood products,
fluid replacement needs, operating room time or postoperative recovery time.
Conclusion: Our findings do not support the contention that
in patients with placenta accreta/percreta, prophylactic
temporary balloon occlusion and embolization prior to
hysterectomy diminishes intraoperative blood loss.
Key words: Angiographic
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earlier gestational age than in those in the surgical group
(32.5 weeks). There was no statistical difference in mean
estimated blood loss, volume of replaced blood products,
fluid replacement needs, operating room time or postoperative recovery time.
Conclusion: Our findings do not support the contention that
in patients with placenta accreta/percreta, prophylactic
temporary balloon occlusion and embolization prior to
hysterectomy diminishes intraoperative blood loss.
Key words: Angiographic
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Placenta accreta is a disorder of placental implantation
characterized by ingrowth of the placental villi into the
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Caesarean section combined with temporary
aortic balloon occlusion followed by uterine
artery embolisation for the management of
placenta accreta
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AIM: To determine the efﬁcacy and safety of caesarean section combined with temporary
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be separated from the uterus due to placental accretions;
part of the invasive placental tissue had to be left in situ in
these 35 patients. In the remaining seven patients, the
placenta was completely removed. Forty-one patients underwent successful caesarean section with preservation of
the uterus. Hysterectomy was required in one (3.1%) patient with placenta percreta and bladder involvement. As
the placenta could not be separated from the uterus,
postpartum haemorrhage from the placental bed was uncontrolled, despite temporary aortic balloon occlusion and
UAE.
The amount of blood loss and blood transfusion, and the
operation time were 586 ! 355 ml, 422 ! 83 ml and
65.5 ! 10.6 min, respectively. The mean postoperative
hospital stay, occlusion time, and fetal radiation dose were
5.5 ! 2.6 days, 22.4 ! 7.2 min and 4.2 ! 2.9 mGy, respectively. The Apgar score at 5 min was >8 in all neonates. The
mean time of ﬂuoroscopy to document the correct place-
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Prophylactic abdominal aorta balloon occlusion during
caesarean section: a retrospective case series
Xin Wei, Jie Zhang, Qinjun Chu, Yingying Du, Na Xing, Xiaohan Xu, Yinhui Zhou,
Wei Zhang
Department of Anaesthesiology, The First Affiliated Hospital of Zhengzhou University, Zhengzhou, China
ABSTRACT
Background: The management of patients with morbidly adherent placenta has been described using vascular balloon catheters
placed in the iliac arteries, but rarely in the aorta. This case series presents our experience with prophylactic lower abdominal aorta
balloon occlusion in 45 women.
Methods: The records of patients in our centre who underwent caesarean section between May 2013 and June 2014 were retrospectively analysed for the use of prophylactic lower abdominal aorta balloon occlusion.
Results: Forty-five cases were identified. All patients had a morbidly adherent placenta, including placenta accreta (n=22), placenta increta (n=20) and placenta percreta (n=3). A subtotal hysterectomy was performed in four cases. Eleven of the 45 patients
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ABSTRACT
Background: The management of patients with morbidly adherent placenta has been described using vascular balloon catheters
placed in the iliac arteries, but rarely in the aorta. This case series presents our experience with prophylactic lower abdominal aorta
balloon occlusion in 45 women.
Methods: The records of patients in our centre who underwent caesarean section between May 2013 and June 2014 were retrospectively analysed for the use of prophylactic lower abdominal aorta balloon occlusion.
Results: Forty-five cases were identified. All patients had a morbidly adherent placenta, including placenta accreta (n=22), placenta increta (n=20) and placenta percreta (n=3). A subtotal hysterectomy was performed in four cases. Eleven of the 45 patients
received red blood cell transfusion of a mean of 1.7 units. Mean preoperative and postoperative haemoglobin concentrations were
10.1 g/dL and 9.4 g/dL, respectively. Mean estimated blood loss was 835 mL [range 200–6000 mL]. The incidence of complications
was 4.4% (2/45), including one case of lower extremity arterial thrombosis and one case of ischaemic injury to the femoral nerve.
Follow up at one year was completed in 22 patients at which time all babies were well.
Conclusions: Prophylactic lower abdominal aorta balloon occlusion has the potential to reduce intraoperative blood loss, transfusion and hysterectomy rate in patients with morbidly adherent placenta undergoing caesarean section. Careful patient selection
is critical as the technique may be associated with potentially serious complications.
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Introduction

Massive obstetric haemorrhage accounts for 150 000
maternal deaths worldwide each year with mortality
particularly high in developing countries.1 Women with
anterior or central placenta praevia who have had two
or more caesarean sections have a nearly 40% risk of
developing placenta accreta.2 Patients with placenta accreta have traditionally required hysterectomy to control
life-threatening haemorrhage.3 Effective methods to
control intraoperative bleeding are important for these
patients.
Interventional endovascular techniques to control
traumatic bleeding were first reported in 1954.4 Since
then, more reports of the use of interventional radiology
to control obstetric haemorrhage have emerged,5 using
the two main techniques of balloon occlusion and
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selective arterial embolization.6 Prophylactic balloon
occlusion involves placing a balloon catheter in a vessel
preoperatively and inflating it after delivery of the fetus
to reduce intraoperative bleeding and to enable the procedure to be carried out in a relatively bloodless field.
During caesarean section, balloon catheters are usually
placed bilaterally in the common or internal iliac arteries.7,8 However, reports of abdominal aorta balloon
occlusion have been published.9–12
In this case series, we present our experience with
prophylactic lower abdominal aorta balloon occlusion
(PABO) in the management of 45 women with morbidly
adherent placenta undergoing caesarean section. The
efficacy, risks and benefits of this technique as well as
the anaesthetic management are discussed.

Methods

A retrospective study was carried out at the First Affiliated Hospital of Zhengzhou University, Zhengzhou,
China by a database search (DoCare Anaesthesia
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