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• 2011: removal of multiple myomas (>20) 

• 2013: hysteroscopy, laparoscopy, laparotomy, 
uterotomy, surgical reconstruction of cervical canal 





Roundtable

• Obstetrics 

• Gynecological oncology 

• Neonatology 

• Interventional radiology 

• Urology 

• 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….
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M orbidly adherent placenta (MAP)
includes the spectrum of pla-

centa accreta, increta, and percreta and
is a cause of major morbidity and mor-
tality 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-
based 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

placenta previa and a prior cesarean de-
livery.5 MAP is associated with massive
hemorrhage, especially with extirpative
or forcible attempts at placental re-
moval.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 esti-
mated 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 commu-
nity 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 pla-
centa,12 stepwise devascularization, early
and comprehensive blood product
transfusion, and judicious use of inter-
ventional radiologic techniques such as
vascular embolization.13,15

Conservative management describes
any approach whereby hysterectomy is
avoided. It is utilized when the intra-
operative findings suggest that hysterec-
tomy carries an unacceptably high risk

From the Baylor College of Medicine, Houston,
TX (Drs Fox, Shamshirsaz, and Belfort); Harvard
Medical School, Brigham and Women’s
Hospital (Dr Carusi); Duke University Medical
Center, Durham, NC (Dr Secord and Lee);
University of Maryland School of Medicine,
Baltimore, MD (Dr Turan); Phoenix Perinatal
Associates/Medivax, Banner Good Samaritan
Medical Center, University of Arizona, Phoenix,
AZ (Dr Huls); Eastern Virginia Medical School,
Norfolk, VA (Dr Abuhamad); University of
Pittsburgh School of Medicine, Pittsburgh, PA
(Dr Simhan); Baptist Health Lexington,
Lexington, KY (Dr Barton); University of Utah
Medical School, Salt Lake City, UT (Dr Silver);
and Columbia University College of Physicians
and Surgeons, New York, NY (Dr Wright).

Received Jan. 22, 2015; revised April 24, 2015;
accepted April 27, 2015.

M.A.B. is codeveloper of the Ebb intrauterine
tamponade balloon. Brief mention is made of
balloon tamponade in this manuscript but is not
specific to this device. The other authors report
no conflict of interest.

Corresponding author: Karin A. Fox, MD.
kafox@bcm.edu

0002-9378/$36.00
ª 2015 Elsevier Inc. All rights reserved.
http://dx.doi.org/10.1016/j.ajog.2015.04.034
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tively 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
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research.

Key words: accreta, conservative management, increta, percreta

DECEMBER 2015 American Journal of Obstetrics & Gynecology 755

Expert Reviews ajog.org

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



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 pla-

centa accreta, increta, and percreta and
is a cause of major morbidity and mor-
tality 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-
based 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

placenta previa and a prior cesarean de-
livery.5 MAP is associated with massive
hemorrhage, especially with extirpative
or forcible attempts at placental re-
moval.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 esti-
mated 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 commu-
nity 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 pla-
centa,12 stepwise devascularization, early
and comprehensive blood product
transfusion, and judicious use of inter-
ventional radiologic techniques such as
vascular embolization.13,15

Conservative management describes
any approach whereby hysterectomy is
avoided. It is utilized when the intra-
operative findings suggest that hysterec-
tomy carries an unacceptably high risk

From the Baylor College of Medicine, Houston,
TX (Drs Fox, Shamshirsaz, and Belfort); Harvard
Medical School, Brigham and Women’s
Hospital (Dr Carusi); Duke University Medical
Center, Durham, NC (Dr Secord and Lee);
University of Maryland School of Medicine,
Baltimore, MD (Dr Turan); Phoenix Perinatal
Associates/Medivax, Banner Good Samaritan
Medical Center, University of Arizona, Phoenix,
AZ (Dr Huls); Eastern Virginia Medical School,
Norfolk, VA (Dr Abuhamad); University of
Pittsburgh School of Medicine, Pittsburgh, PA
(Dr Simhan); Baptist Health Lexington,
Lexington, KY (Dr Barton); University of Utah
Medical School, Salt Lake City, UT (Dr Silver);
and Columbia University College of Physicians
and Surgeons, New York, NY (Dr Wright).

Received Jan. 22, 2015; revised April 24, 2015;
accepted April 27, 2015.

M.A.B. is codeveloper of the Ebb intrauterine
tamponade balloon. Brief mention is made of
balloon tamponade in this manuscript but is not
specific to this device. The other authors report
no conflict of interest.

Corresponding author: Karin A. Fox, MD.
kafox@bcm.edu

0002-9378/$36.00
ª 2015 Elsevier Inc. All rights reserved.
http://dx.doi.org/10.1016/j.ajog.2015.04.034

Over the last century, the incidence of placenta accreta, increta, and percreta, collec-
tively 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

DECEMBER 2015 American Journal of Obstetrics & Gynecology 755

Expert Reviews ajog.org

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

myometrium, local resection is reason-
able. In these cases, an initial, gentle
attempt at placental removal is also
acceptable but only when sufficiently
confident that any remaining placenta
and/or myometrium can be removed en
bloc or bleeding stopped with compres-
sion sutures.

Attempts to remove the placenta are
best avoided in any patient with deep
invasion and in whom the placenta in-
vades behind the bladder, cervix, broad
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 ef-
forts, 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 re-
quire delayed hysterectomy, we propose
that all cases be considered a trial of
conservative management and moni-
tored accordingly.

One must distinguish the 2 distinct
goals of conservative management when
counseling patients: avoiding immediate
complications vs fertility preservation.
An uncomplicated pregnancy cannot be
guaranteed, and a subsequent pregnancy
may place patients at an increased risk of
recurrence or uterine rupture. Objective
data regarding long-term outcomes are
needed before we can endorse conser-
vative management as a safe fertility-
sparing measure.

Finally, improved transparent report-
ing with patient-level obstetric detail
is needed to facilitate meaningful com-
parisons and metaanalysis. Without
standard criteria to confirm depth of
invasion (with histology or sophisticated
imaging) and clear reporting, it is diffi-
cult (if not impossible) to confidently
compare outcomes. No studies could
be identified that directly address the
following: (1) psychological impact of
the diagnosis of MAP and/or treat-
ment rendered; (2) cost by severity of

invasion and/or chosen treatment, and
(3) appropriate timing and impact on
the resumption of normal activity levels.
In Europe, efforts are underway to

develop working groups to facilitate
multicenter studies, such as those by the
European Working Group on Abnor-
mally Invasive Placenta.60 A prospective
cohort study involving 182 centers in
France (Clinical Situations at High Risk
of Placenta Accreta/Percreta) aims to
identify the following: individual risk
factors for accreta and hemorrhage;
current prevalence; predictive values
of ultrasound and magnetic resonance
imaging; the psychological impact and
physical implications of treatment; and
maternal complications during the year
after delivery.61 Although these efforts
hold promise, better still would be
the development of an international
database comprised of standardized,
patient-level information to promote
meaningful comparison of outcomes.-
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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 uter-

ine repair at the time of cesarean delivery.
Results The procedure was successful in controlling the

bleeding and preserving the patient’s uterus in 65 (91.5 %)

women. Ten patients (14.1 %) had urinary tract compli-
cations, nine (90 %) were managed during cesarean section

and one presented late in the form of vesicouterine fistula.

Conclusions A stepwise cesarean section is safe and
effective procedure that can be applied in placenta percreta.

Keywords Placenta percreta ! Conservative

management ! Uterus preserving surgery ! Stepwise
cesarean section

Introduction

The incidence of morbidly adherent placenta has increased

over the past 50 years, mirroring the increase in the rate of

cesarean delivery [1]. Morbidly adherent placenta with its
variants (accreta, increta and percreta) is one of the most

feared complications causing high morbidity and mortality

in obstetrics [2]. Placenta percreta is the most advanced
form, in which the placenta grows through the myome-

trium, encroaching on and sometimes penetrating 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 man-
agement and preservation of fertility. Strategies include

leaving the placenta intrauterine followed by medical

treatment. Numerous reports mentioned complete involu-
tion of the placenta after an uneventful postoperative

recovery. However, the routine use of this technique has

been limited by the paucity of scientific data, and serious
morbidity as intrauterine infection and life threatening

hemorrhage [6–8].

Many of the techniques that have been developed to
minimize intraoperative blood loss have focused on

reducing pelvic circulation. Preoperative catheterization

with intraoperative balloon occlusion or embolisation of
the hypogastric arteries is the current method employed to

control intraoperative bleeding [6, 7, 9]. Isolated cases
reporting the efficacy of tourniquet compression and

devascularization of the uterine arteries have been pub-

lished but the techniques have not been popular thus far
[10].

In this trial, we evaluated the efficacy of stepwise

cesarean section to preserve the uterus and reduce maternal
morbidities in women with placenta percreta.

Methods

This prospective study was conducted in Obs/Gyn depart-
ment of Mansoura University Hospital, a tertiary care

teaching hospital from January 2011 to February 2014. All
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of using this method is to ensure the correct anatomical
approximation of the deciduas to deciduas, myometrium to

myometrium and serosa to serosa layers to allow better
healing of the uterus. Gyamfi C reported that single-layer

uterine closure may be more likely to result in uterine

rupture [20].
Little is known about the fertility and pregnancy out-

comes for patients that have undergone stepwise cesarean

section. Two women after staged cesarean section get
pregnant and delivered by standard cesarean section at

37 weeks gestation without complication. Recently, a ret-

rospective study reported that the hypogastric artery liga-
tion appears to have no adverse effects on subsequent

pregnancies [21]. The development of a collateral blood

supply soon after ligation might contribute to the preser-
vation of fertility [22]. However, further study is needed to

determine the outcome of pregnancies in women with

stepwise cesarean section.
We agree that a rationale behind any novel modification

should be to render the technique more effective, easier,

simpler and with less potential complications. In our series
we think that this novel modification is effective with less

potential complications but acquire multi-step procedure

(Fig. 5) and expert obstetrician. Stepwise cesarean sections

presented in this study may remain the mainstay of care

until larger comparative studies become available.

Conclusion

Placenta percreta is an extremely serious condition that

associated with maternal morbidity and mortality from
obstetric hemorrhage. Modern medicine appears to

emphasize conservative rather than radical surgical aspects.
Stepwise cesarean section is a safe technique that reduces

blood loss and transfusion requirements with preservation

of women’s fertility in placenta percreta.

Conflict of interest None.
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death from hemorrhage [5].
Elective cesarean hysterectomy has traditionally been
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leaving the placenta intrauterine followed by medical

treatment. Numerous reports mentioned complete involu-
tion of the placenta after an uneventful postoperative

recovery. However, the routine use of this technique has

been limited by the paucity of scientific data, and serious
morbidity as intrauterine infection and life threatening

hemorrhage [6–8].

Many of the techniques that have been developed to
minimize intraoperative blood loss have focused on

reducing pelvic circulation. Preoperative catheterization

with intraoperative balloon occlusion or embolisation of
the hypogastric arteries is the current method employed to

control intraoperative bleeding [6, 7, 9]. Isolated cases
reporting the efficacy of tourniquet compression and

devascularization of the uterine arteries have been pub-

lished but the techniques have not been popular thus far
[10].

In this trial, we evaluated the efficacy of stepwise

cesarean section to preserve the uterus and reduce maternal
morbidities in women with placenta percreta.

Methods

This prospective study was conducted in Obs/Gyn depart-
ment of Mansoura University Hospital, a tertiary care
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A stepwise cesarean section for placenta percreta: effective
only for ‘‘separable’’ placenta percreta?
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Dear Editor,

Shabana et al.’s cesarean procedure for placenta percreta

[1] involves a completely novel concept. Treatments for

placenta percreta are categorized into three strategies: (1)
hysterectomy with the placenta in situ [2], (2) leaving the

placenta intrauterine expecting its spontaneous resorption

[1, 2], or (3) resecting the uterine wall with the placenta
attached to it, followed by uterine re-construction [3].

Shabana et al. removed the placenta after reduction of the

blood supply. I have a question: is the ‘‘removal of placenta
percreta’’ possible?

I wonder whether most of their patients had placenta

‘‘accreta’’ rather than ‘‘percreta’’. While the former may be
separated/removed during cesarean section, it is not pos-

sible in the latter except for when the invasion area is very

partial. Williams Obstetrics [4] states: ‘‘confirmation of a
percreta or increta almost always mandates hysterectomy.

However, some of those abnormal placentations, especially

if partial, may be amenable to placental delivery with he-
mostatic suture placement’’. Shabana et al. stated: ‘‘after

ecbolic injection, uterine wall is well contracted and pla-
centa is separated by sharing movements between placenta

and lower uterine segment’’. This can be read as: ‘‘the

placenta was separated and removed spontaneously’’.
Shabana et al. diagnosed all 71 patients with percreta by

ultrasound or magnetic resonance imaging; however, a

significant proportion of the patients may have had pla-
centa ‘‘accreta’’ and not ‘‘percreta’’. Even if some had

‘‘percreta’’, it may have been very partial. Even with strong

uterine contractions, placenta ‘‘percreta’’ may not be
spontaneously separated or removed.

I interpret their data as follows. To avoid reducing the

discussion to terminology, let us put aside the term ‘‘ac-
creta’’ or ‘‘percreta’’. Of their 71 patients, many had pla-

cental invasion to the extent that strong uterine contraction

easily separated the placenta. In some patients, a part of the
placenta remained un-separated at the abnormal invasion

site, with hemostatic suture to the sites stopping the

bleeding. A small proportion of patients had abnormal
invasion to the extent that the placenta extended to the

bladder, requiring hysterectomy with partial cystectomy.

The former technique, namely, stopping bleeding from the
invasive placentation by suture, is consistent with both the

description in Williams Obstetrics [4] and with my expe-

rience: a part of the un-separable invasive placenta should
remain in the uterus and uterine compression suture should

be applied, which stops the bleeding [5]. The small part of
this un-separated (remaining) placenta will be spontane-

ously absorbed.

Histological examination confirms placenta accreta or
percreta. The majority of the patients did not receive hys-

terectomy and, thus, the authors cannot be blamed for the

lack of histological evidence; however, experienced
obstetricians can distinguish between accreta and percreta

intra-operatively. I wonder how Shabana et al. clinically,

especially intra-operatively, diagnosed ‘‘percreta’’.
Did Shabana et al. treat placenta ‘‘percreta’’, and, if so,

is it reasonable to state that placenta ‘‘percreta’’ was

spontaneously separated during surgery? Is their technique
for ‘‘accreta’’ and not ‘‘percreta’’? Putting aside the term

‘‘accreta’’ or ‘‘percreta’’, I believe that their technique may

This comment refers to the article available at doi:10.1007/s00404-
014-3496-x and an author’s reply to this comment is available at
doi:10.1007/s00404-014-3544-6.

S. Matsubara (&)
Department of Obstetrics and Gynecology, Jichi Medical
University, 3311-1 Shimotsuke, Tochigi 329-0498, Japan
e-mail: matsushi@jichi.ac.jp
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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.

Conflict of interest I have no conflict of interest regarding this
study.
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Precesarean Prophylactic
Balloon Catheters for
Suspected Placenta Accreta: A
Randomized Controlled Trial

We read with interest the article by
Salim et al1 published in the Novem-
ber 2015 issue of Obstetrics & Gynecol-
ogy regarding the randomized trial of
prophylactic use of balloon catheters
on the internal iliac arteries during
cesarean delivery for placenta accre-
ta. First of all, we congratulate the
authors for the first randomized trial
regarding the treatment of placenta
accreta. However, their trial reinfor-
ces the difficulty of performing this
kind of trial for placenta accreta—
during their 6-year recruitment
period, only 27 cases were able to
be randomized, reinforcing the need
for the scientific community to join
forces to attempt multicenter trials.

Also, some things should be noted
from their study. First, mean esti-
mated blood loss was 4,950 (65,051)
mL and 4,709 (63,434) in the inter-
vention and control groups, respec-
tively. This is a rather high level of
blood loss compared with the most
recent data available (between 2,000
and 2,840 mL according to the big-
gest series recently published), possi-
bly masking any advantage conferred
by the balloons.2,3 Also, there was on-
ly one case of placenta percreta diag-
nosed, and one of the biggest series
published found a statistically signifi-

cant advantage of the use of balloons
in the internal iliac arteries only in
cases of placenta percreta.4 The arti-
cle also should trigger research into
and publication of the existing expe-
rience with the use of balloons on the
common iliac arteries, and even on
the infrarenal abdominal aorta owing
to the extensive network of pelvic
arterial anastomoses during preg-
nancy, making these balloons inter-
esting options. Lastly, the reported
incidence of complications related to
the use of balloon catheters (15.4%) is
in accordance with the literature (6–
16%)5; this a significant rate of
adverse events, reinforcing that cau-
tion should be taken when applying
this technique.
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In Reply:
We thank Dr. Pinto and colleagues

for their response to our recent article.1
We agree with several issues raised in
the letter, and these were pointed out in
our article as well.

Pinto and colleagues raised the issue
of the discrepancy found between the
estimated blood loss in this trial com-
pared with that in two recent reports.2,3
However, both reports presented the esti-
mated blood loss and not the calculated
blood loss. The mean blood loss pointed
out by Pinto and colleagues (4,950
[65,051] mL and 4,709 [63,434]) was
the calculated blood loss found in our
study. The estimated blood loss reported
by the surgical team in our study (1,600
[6994] and 1,614 [6727] mL in the inter-
vention and study groups, respectively)
and the mean blood units transfused
were comparable with these reports.

In contrast with other reports,2,3 we
used established formulas based on
blood volume, preoperative and post-
operative hematocrit levels, and peri-
operative blood volume transfused to
calculate the blood loss more objec-
tively, which was found to be about 3
times greater than the estimated blood
loss. This emphasizes the enormous
amount of blood loss associated with
this condition and strengthens the fact
that surgeons may underestimate the
true intraoperative blood loss. We
think that using this objective calcula-
tion is essential for several reasons. As
an important step in both the investi-
gation and management of the bleed-
ing morbidity related to placenta
accreta, it is necessary to develop
a common, objective language and
standard interpretation. This may be
significant when reporting results of
managing this condition. Additionally,
adopting this policy and recognizing
the actual blood loss may help at the
local level to judge the results against
others and, at least in some institu-
tions, to be better prepared preopera-
tively if the results confirm a greater
blood loss.
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line submission and review system, Editorial
Manager (http://ong.edmgr.com).

Letters

602 VOL. 127, NO. 3, MARCH 2016 OBSTETRICS & GYNECOLOGY

Copyright ª by The American College of Obstetricians
and Gynecologists. Published by Wolters Kluwer Health, Inc.

Unauthorized reproduction of this article is prohibited.

Precesarean Prophylactic
Balloon Catheters for
Suspected Placenta Accreta: A
Randomized Controlled Trial

We read with interest the article by
Salim et al1 published in the Novem-
ber 2015 issue of Obstetrics & Gynecol-
ogy regarding the randomized trial of
prophylactic use of balloon catheters
on the internal iliac arteries during
cesarean delivery for placenta accre-
ta. First of all, we congratulate the
authors for the first randomized trial
regarding the treatment of placenta
accreta. However, their trial reinfor-
ces the difficulty of performing this
kind of trial for placenta accreta—
during their 6-year recruitment
period, only 27 cases were able to
be randomized, reinforcing the need
for the scientific community to join
forces to attempt multicenter trials.

Also, some things should be noted
from their study. First, mean esti-
mated blood loss was 4,950 (65,051)
mL and 4,709 (63,434) in the inter-
vention and control groups, respec-
tively. This is a rather high level of
blood loss compared with the most
recent data available (between 2,000
and 2,840 mL according to the big-
gest series recently published), possi-
bly masking any advantage conferred
by the balloons.2,3 Also, there was on-
ly one case of placenta percreta diag-
nosed, and one of the biggest series
published found a statistically signifi-

cant advantage of the use of balloons
in the internal iliac arteries only in
cases of placenta percreta.4 The arti-
cle also should trigger research into
and publication of the existing expe-
rience with the use of balloons on the
common iliac arteries, and even on
the infrarenal abdominal aorta owing
to the extensive network of pelvic
arterial anastomoses during preg-
nancy, making these balloons inter-
esting options. Lastly, the reported
incidence of complications related to
the use of balloon catheters (15.4%) is
in accordance with the literature (6–
16%)5; this a significant rate of
adverse events, reinforcing that cau-
tion should be taken when applying
this technique.

Financial Disclosure: The author did not report
any potential conflicts of interest.

Pedro Viana Pinto, MD
Ana Paula Machado, MD

Nuno Montenegro, MD, PhD
Serviço de Ginecologia e Obstetrícia,

Centro Hospitalar São João,
Porto, Portugal

REFERENCES
1. Salim R, Chulski A, Romano S,

Garmi G, Rudin M, Shalev E. Precesar-
ean prophylactic balloon catheters for
suspected placenta accreta: a randomized
controlled trial. Obstet Gynecol 2015;
126:1022–8.

2. Ballas J, Hull AD, Saenz C, Warshak CR,
Roberts AC, Resnik RR, et al. Preoperative
intravascular balloon catheters and surgical
outcomes in pregnancies complicated by
placenta accreta: a management paradox.
Am J Obstet Gynecol 2012;207:216.e1–e5.

3. Shamshirsaz AA, Salmanian B,
Fox KA, Diaz-Arrastia CR, Lee W,
Baker BW, et al. Maternal morbidity in
patients with morbidly adherent placenta
treated with and without a standardized
multidisciplinary approach. Am J Obstet
Gynecol 2014;212:218.e1–e9.

4. Cali G, Forlani F, Giambanco L,
Amico ML, Vallone M, Puccio G,
et al. Prophylactic use of intravascular
balloon catheters in women with pla-
centa accreta, increta and percreta. Eur
J Obstet Gynecol Reprod Biol 2014;179:
36–41.

5. Dilauro MD, Dason S, Athreya S. Pro-
phylactic balloon occlusion of internal

iliac arteries in women with placenta ac-
creta: literature review and analysis. Clin
Radiol 2012;67:515–20.

In Reply:
We thank Dr. Pinto and colleagues

for their response to our recent article.1
We agree with several issues raised in
the letter, and these were pointed out in
our article as well.

Pinto and colleagues raised the issue
of the discrepancy found between the
estimated blood loss in this trial com-
pared with that in two recent reports.2,3
However, both reports presented the esti-
mated blood loss and not the calculated
blood loss. The mean blood loss pointed
out by Pinto and colleagues (4,950
[65,051] mL and 4,709 [63,434]) was
the calculated blood loss found in our
study. The estimated blood loss reported
by the surgical team in our study (1,600
[6994] and 1,614 [6727] mL in the inter-
vention and study groups, respectively)
and the mean blood units transfused
were comparable with these reports.

In contrast with other reports,2,3 we
used established formulas based on
blood volume, preoperative and post-
operative hematocrit levels, and peri-
operative blood volume transfused to
calculate the blood loss more objec-
tively, which was found to be about 3
times greater than the estimated blood
loss. This emphasizes the enormous
amount of blood loss associated with
this condition and strengthens the fact
that surgeons may underestimate the
true intraoperative blood loss. We
think that using this objective calcula-
tion is essential for several reasons. As
an important step in both the investi-
gation and management of the bleed-
ing morbidity related to placenta
accreta, it is necessary to develop
a common, objective language and
standard interpretation. This may be
significant when reporting results of
managing this condition. Additionally,
adopting this policy and recognizing
the actual blood loss may help at the
local level to judge the results against
others and, at least in some institu-
tions, to be better prepared preopera-
tively if the results confirm a greater
blood loss.

Financial Disclosure: The authors did not report
any potential conflicts of interest.

Guidelines for Letters. Letters posing a ques-
tion or challenge to an article appearing in
Obstetrics & Gynecology should be submitted within
8 weeks of the article’s publication online. Letters
received after 8 weeks will rarely be considered.
Letters should not exceed 350 words, including
signatures and 5 references. A word count should
be provided. The maximum number of authors
permitted is four, and a corresponding author
should be designated (and contact information
listed). Letters will be published at the discretion
of the Editor. The Editor may send the letter to
the authors of the original article so their com-
ments may be published simultaneously. The
Editor reserves the right to edit and shorten let-
ters. A signed author agreement form is required
from all authors before publication. Letters should
be submitted using the Obstetrics & Gynecology on-
line submission and review system, Editorial
Manager (http://ong.edmgr.com).

Letters

602 VOL. 127, NO. 3, MARCH 2016 OBSTETRICS & GYNECOLOGY

Copyright ª by The American College of Obstetricians
and Gynecologists. Published by Wolters Kluwer Health, Inc.

Unauthorized reproduction of this article is prohibited.



Balloon-Assisted Occlusion of the Internal
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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.
Methods: The records of 28 consecutive patients with a
diagnosis of placenta accreta/percreta were retrospectively
reviewed. Patients were divided into two groups. Six pa-
tients underwent prophylactic temporary balloon occlusion,
followed by cesarean section, transcatheter embolization of
the anterior division of the internal iliac arteries and
cesarean hysterectomy (n = 5) or uterine curettage (n = 1).
Twenty-two patients underwent cesarean hysterectomy
without endovascular intervention. The following parame-
ters were compared in the two groups: patient age, gravidity,
parity, gestational age at delivery, days in the intensive care
unit after delivery, total hospital days, volume of transfused
blood products, volume of fluid replacement intraopera-
tively, operating room time, estimated blood loss, and
postoperative morbidity and mortality.
Results: Patients in the embolization group had more fre-
quent episodes of third trimester bleeding requiring admis-
sion and bedrest prior to delivery (16.7 days vs. 2.9 days),
resulting in significantly more hospitalization time in the
embolization group (23 days vs. 8.8 days) and delivery at an

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 postoper-
ative 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 embolization—Placenta ac-
crete—Placenta percreta

Placenta accreta is a disorder of placental implantation
characterized by ingrowth of the placental villi into the
uterine wall. It is subdivided into three distinct entities
based on the depth of placental invasion. Placenta accreta is
characterized by ingrowth of the placental villi through the
thinned decidua basalis and the layers of Nitabuch. The term
placenta increta is reserved for invasion of the placenta into
the myometrium. Invasion through the myometrium reach-
ing or penetrating the serosa is termed placenta percreta.

Patients with placenta accreta are at a significant risk for
maternal and/or fetal mortality, massive blood loss, dis-
seminated intravascular coagulation and infection. Ante-
partum diagnosis is critical to prevent life-threatening
hemorrhage. Pelvic ultrasound [1, 2] and MRI [3] provide a
means for antepartum diagnosis and treatment planning. The
standard treatment of placenta accreta/percreta is hysterec-
tomy [4].

DuBois [5] advocated prophylactic balloon occlusion of
the anterior division of the internal iliac arteries followed by
embolization and hysterectomy in patients with placentaCorrespondence to: J.L. Nosher; email: nosher@umdnj.edu
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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.
Methods: The records of 28 consecutive patients with a
diagnosis of placenta accreta/percreta were retrospectively
reviewed. Patients were divided into two groups. Six pa-
tients underwent prophylactic temporary balloon occlusion,
followed by cesarean section, transcatheter embolization of
the anterior division of the internal iliac arteries and
cesarean hysterectomy (n = 5) or uterine curettage (n = 1).
Twenty-two patients underwent cesarean hysterectomy
without endovascular intervention. The following parame-
ters were compared in the two groups: patient age, gravidity,
parity, gestational age at delivery, days in the intensive care
unit after delivery, total hospital days, volume of transfused
blood products, volume of fluid replacement intraopera-
tively, operating room time, estimated blood loss, and
postoperative morbidity and mortality.
Results: Patients in the embolization group had more fre-
quent episodes of third trimester bleeding requiring admis-
sion and bedrest prior to delivery (16.7 days vs. 2.9 days),
resulting in significantly more hospitalization time in the
embolization group (23 days vs. 8.8 days) and delivery at an

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 postoper-
ative 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.
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Placenta accreta is a disorder of placental implantation
characterized by ingrowth of the placental villi into the
uterine wall. It is subdivided into three distinct entities
based on the depth of placental invasion. Placenta accreta is
characterized by ingrowth of the placental villi through the
thinned decidua basalis and the layers of Nitabuch. The term
placenta increta is reserved for invasion of the placenta into
the myometrium. Invasion through the myometrium reach-
ing or penetrating the serosa is termed placenta percreta.

Patients with placenta accreta are at a significant risk for
maternal and/or fetal mortality, massive blood loss, dis-
seminated intravascular coagulation and infection. Ante-
partum diagnosis is critical to prevent life-threatening
hemorrhage. Pelvic ultrasound [1, 2] and MRI [3] provide a
means for antepartum diagnosis and treatment planning. The
standard treatment of placenta accreta/percreta is hysterec-
tomy [4].

DuBois [5] advocated prophylactic balloon occlusion of
the anterior division of the internal iliac arteries followed by
embolization and hysterectomy in patients with placentaCorrespondence to: J.L. Nosher; email: nosher@umdnj.edu
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AIM: To determine the efficacy and safety of caesarean section combined with temporary
aortic balloon occlusion followed by uterine artery embolisation (UAE) for the treatment of
patients with placenta accreta.
MATERIALS AND METHODS: This retrospective study involved 42 patients with placenta

accreta. All patients underwent caesarean section combined with temporary aortic balloon
occlusion followed by UAE through the right femoral approach.
RESULTS: All patients were confirmed to have placenta praevia and accreta, including five

patients with placenta percreta, at the time of delivery. The technical success rate of the com-
bined treatment was 97.6% (41/42). Forty-one patients underwent successful caesarean section
with conservation of the uterus. Hysterectomy was required in one (3.1%) patient. The amount of
blood loss and blood transfusion, and the operation time were was 586 ! 355 ml, 422 ! 83 ml
and 65.5 ! 10.6 minutes, respectively. The mean postoperative hospital stay, occlusion time and
fetal radiation dose were 5.5 ! 2.6 days, 22.4 ! 7.2 minutes and 4.2 ! 2.9 mGy, respectively.
There were no significant changes before and 7 days after the endovascular procedure in
creatinine levels (56.8 ! 13.8 mmol/l versus 63.4 ! 16.7 mmol/l, p ¼ 0.09) or urea nitrogen
(6.3! 2.5 mmol/l versus 7.4! 3.8 mmol/l, p ¼ 0.17). There were no access-site complications after
the endovascular procedure and no complications related to the intervention during follow-up.
CONCLUSION: Temporary aortic balloon occlusion followed by UAE can effectively control

postpartum haemorrhage during placental dissection, and reduce transfusion requirements,
hysterectomy rate, and operation time in patients with placenta accreta.
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Data collection and statistical analysis

Blood loss was estimated byweighing swabs and surgical
pads and bymeasuring the contents of the suction jar in the
operation room. Fluoroscopy time and radiation dose (in
milligrays) were supplied by the fluoroscopymachine at the
end of the procedure. The entrance skin radiation dose in
the area of the irradiated field was approximately calculated
as the fetal radiation dose. The temporary aortic balloon
occlusion times in every occlusion period were added. The
serum beta-human chorionic gonadotropin (b-hCG) level
was measured before and 1 month after the combined
treatment. Serum creatinine and blood urea nitrogen levels
were evaluated before and 7 days after the combined
treatment to assess changes in renal function.

Numerical data are shown as the mean ! SD. One-way
analysis of variance was used to compare the serum creat-
inine and urea nitrogen levels during follow-up. Statistical
significance was reached at p< 0.05. Statistical analysis was
performed using SPSS 13.0 (SPSS, Chicago, IL, USA).

Results

Patient characteristics

The characteristics of the patients are listed in Table 1. All
patients had single-fetus pregnancies. Forty-two patients
who had undergone US or MRI for the evaluation of
placenta accreta or percreta were identified during the
prenatal period. Placental accreta was identified on US (36
cases of placenta accreta and four cases of placenta per-
creta) or on MRI (35 cases of placenta accreta and four cases
of placenta percreta). Placenta praevia or accreta was
identified on US or MRI in all patients and on both in 36
patients (85.7%). The US and MRI findings were compared
with the final diagnosis, as determined at delivery on the
basis of clinical criteria alone, including an adherent
placenta and maternal haemorrhage.14

Outcomes and complications of the procedure

All patients were confirmed to have placenta praevia
and accreta, including five patients who were diagnosed
with placenta percreta at the time of delivery. In 30 pa-
tients with placenta accreta and five patients with placenta
percreta and bladder involvement, the placenta could not

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 un-
derwent successful caesarean section with preservation of
the uterus. Hysterectomy was required in one (3.1%) pa-
tient with placenta percreta and bladder involvement. As
the placenta could not be separated from the uterus,
postpartum haemorrhage from the placental bed was un-
controlled, 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, respec-
tively. The Apgar score at 5 min was >8 in all neonates. The
mean time of fluoroscopy to document the correct place-
ment of the aortic balloon was 2.2 seconds (range, 3e5
seconds). The mean fetal radiation dose was 3.2 ! 1.9 mGy.
The mean occlusion time was 22.4 ! 7.2 min.

The blood pressure of the patients remained stable dur-
ing the operation. The blood gas and electrolyte levels, urine
output, and activated clotting time before and after occlu-
sion were normal. After withdrawal of the balloon catheter,
abdominal aortography showed no rupture or dissection of
the abdominal aorta, and no obvious thrombosis in the
renal, internal iliac, and external iliac arteries. There were
no access-site complications after the endovascular
procedure.

Iliac artery angiograms demonstrated multiple serpigi-
nous and enlarged branches from the uterine artery with
local cystic dilatation in 22 patients (Fig 1c). Uterine artery
angiograms showed numerous tortuous vessels with
aneurysmal dilatation (Fig 1d) in 18 patients. All 42 patients
underwent UAE using gelatin sponge particles following the
caesarean section.

Follow-up

There was no maternal or fetal mortality during the
procedure or the follow-up. Five patients developed mild
lumbosacral pain, secondary to the surgery, during the first
2e3 days postoperatively. Six patients developed post-
embolisation syndrome from Days 1 to 3 after the surgery,
and this manifested as fever and lower abdominal pain. The
symptoms in these 11 patients were managed conserva-
tively. There were no significant changes before and 7 days
after the combined treatment in creatinine levels
(56.8 ! 13.8 mmol/l versus 63.4 ! 16.7 mmol/l, p ¼ 0.09) or
urea nitrogen (6.3! 2.5 mmol/l vs.7.4! 3.8 mmol/l, p¼ 0.17).
The serum b-hCG level decreased to normal in all patients
within 1 month. There were no complications related to the
endovascular treatment such as femoral artery thrombosis,
deep vein thrombosis, intrauterine infection, postoperative
bleeding, ectopic embolism, peripheral nerve injury, and
pelvic infection during follow-up. During the 6 months of
follow-up, all the mothers were well, and the growth of all
infants was normal.

Table 1
Patient characteristics.

Characteristic No. (n ¼ 42)

Age (years) 32.1 ! 6.9
Mean gestational age (weeks) 36.5 ! 1.9
Body mass index 28.2 ! 2.4
Previous pregnancies (n) 3.5 ! 1.2
Previous cesarean sections (n) 1.5 ! 0.9
Previous curettages (n) 2.1 ! 0.6
Mean birth weight (g) 2987 ! 826
Placenta percretaa 4
a Placenta percreta confirmed on US or MRI.
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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 retro-
spectively 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), pla-
centa 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, trans-
fusion 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.
! 2015 Elsevier Ltd. All rights reserved.
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Introduction

Massive obstetric haemorrhage accounts for 150000
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 acc-
reta 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

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 pro-
cedure to be carried out in a relatively bloodless field.
During caesarean section, balloon catheters are usually
placed bilaterally in the common or internal iliac arter-
ies.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 Affil-
iated Hospital of Zhengzhou University, Zhengzhou,
China by a database search (DoCare Anaesthesia

Accepted December 2015
Correspondence to: Wei Zhang, Department of Anaesthesiology, The
First Affiliated Hospital of Zhengzhou University, Zhengzhou 450052,
China.
E-mail address: zhangw571012@126.com

International Journal of Obstetric Anesthesia (2016) xxx, xxx–xxx
0959-289X/$ - see front matter ! 2015 Elsevier Ltd. All rights reserved.
http://dx.doi.org/10.1016/j.ijoa.2015.12.001

www.obstetanesthesia.com

Please cite this article in press as: Wei X et al. Prophylactic abdominal aorta balloon occlusion during caesarean section: a retrospective case
series. Int J Obstet Anesth (2016), http://dx.doi.org/10.1016/j.ijoa.2015.12.001



ORIGINAL ARTICLE

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 retro-
spectively 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), pla-
centa 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, trans-
fusion 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.
! 2015 Elsevier Ltd. All rights reserved.

Keywords: Aorta; Balloon; Caesarean; Placenta abnormality

Introduction

Massive obstetric haemorrhage accounts for 150000
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 acc-
reta 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

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 pro-
cedure to be carried out in a relatively bloodless field.
During caesarean section, balloon catheters are usually
placed bilaterally in the common or internal iliac arter-
ies.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 Affil-
iated Hospital of Zhengzhou University, Zhengzhou,
China by a database search (DoCare Anaesthesia

Accepted December 2015
Correspondence to: Wei Zhang, Department of Anaesthesiology, The
First Affiliated Hospital of Zhengzhou University, Zhengzhou 450052,
China.
E-mail address: zhangw571012@126.com

International Journal of Obstetric Anesthesia (2016) xxx, xxx–xxx
0959-289X/$ - see front matter ! 2015 Elsevier Ltd. All rights reserved.
http://dx.doi.org/10.1016/j.ijoa.2015.12.001

www.obstetanesthesia.com

Please cite this article in press as: Wei X et al. Prophylactic abdominal aorta balloon occlusion during caesarean section: a retrospective case
series. Int J Obstet Anesth (2016), http://dx.doi.org/10.1016/j.ijoa.2015.12.001

ORIGINAL ARTICLE

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 retro-
spectively 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), pla-
centa 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, trans-
fusion 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.
! 2015 Elsevier Ltd. All rights reserved.

Keywords: Aorta; Balloon; Caesarean; Placenta abnormality

Introduction

Massive obstetric haemorrhage accounts for 150000
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 acc-
reta 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

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 pro-
cedure to be carried out in a relatively bloodless field.
During caesarean section, balloon catheters are usually
placed bilaterally in the common or internal iliac arter-
ies.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 Affil-
iated Hospital of Zhengzhou University, Zhengzhou,
China by a database search (DoCare Anaesthesia

Accepted December 2015
Correspondence to: Wei Zhang, Department of Anaesthesiology, The
First Affiliated Hospital of Zhengzhou University, Zhengzhou 450052,
China.
E-mail address: zhangw571012@126.com

International Journal of Obstetric Anesthesia (2016) xxx, xxx–xxx
0959-289X/$ - see front matter ! 2015 Elsevier Ltd. All rights reserved.
http://dx.doi.org/10.1016/j.ijoa.2015.12.001

www.obstetanesthesia.com

Please cite this article in press as: Wei X et al. Prophylactic abdominal aorta balloon occlusion during caesarean section: a retrospective case
series. Int J Obstet Anesth (2016), http://dx.doi.org/10.1016/j.ijoa.2015.12.001



next morning @ 7am

• liver enzymes > doubled 

• hypertension 180 / 120 

• fall in platelets 225 G/l => 120 G/l 

• upper right abdominal pain

HEL(L)P





Coagulation management

• ROTEM driven 

• Factor concentrates 

• Fibrinogen 

• Prothromplex: F II, VII, IX, X  



intraopertive

• Ringers lactate: 12800 

• tranexamic acid: 3g 

• packed red blood cells: 6 

• fresh frozen plasma: 8 

• platelets: 2 

• fibrinogen: 10g 

• F II, VII, IX, X: 600 units 

• cell saver retransfused: 1500 ml



thierry.girard@unibas.ch

boy of 640g 

APGAR 2/3/5  

pH 7.29


