
Introduction

Placenta accreta (PA) is a potentially catastrophic ob-

stetrical complication, associated with high maternal and

fetal morbidity and mortality worldwide. While it is widely

known that PA involves abnormal trophoblast invasion of

the myometrium, and potentially adjacent tissues, resulting

in a morbidly adherent placenta [1, 2]; the underlying

pathogenesis is still unclear, thus posing a preventative co-

nundrum. However, it is apparent that the single most im-

portant risk factor of PA is prior caesarean section (CS)

[3-5]. Of important note, the increasing rate of CS deliver-

ies worldwide, particularly in developed countries, has un-

questionably led to a concurrent rise in the incidence of PA

[6, 7]. The last half a century has seen a steady increase in

the rate of PA; from a reported occurrence of one in 4,027

in 1970s [8], increasing to one in 2,510 in the 1980s [5], up

to as high as one in 533 in 1990s and 2000s [9]. It is esti-

mated that, assuming current CS rate remains constant, by

2020 56.2% of deliveries in the US will be by means of CS,

leading to an additional 4,504 PA cases, and 130 maternal

deaths annually [10]. Recent large Australian studies have

suggested PA prevalence of one in 939 to one in 2500 in

Australia, with variations likely related to difference in clin-

ico-pathological definitions and CS rates between state cap-

itals [11, 12]. Therefore, with no sign that would suggest

diminishing trend in rate of CS, clinicians can expect to en-

counter this dangerous condition more frequently in their

practice. Despite this, there is yet a consensus on the best

strategies to approach such high-risk pregnancies [13, 14].

The authors hereby aim to report their experience and offer

a discussion of several strategies employed in the manage-

ment of PA at their tertiary-level referral centre.

Materials and Methods 

The authors retrospectively report 16 cases of histologically

proven PA who delivered at Liverpool Hospital (Sydney, Aus-

tralia) between 2004-2013. Medical records were reviewed for

obstetric and medical history, antenatal diagnostic tests, surgical

management, intrapartum blood loss and transfusion require-

ments, maternal complications, and neonatal outcomes. Results

are expressed as raw numbers or mean (± standard deviation). Sta-

tistical analyses were performed using Student’s t-test for contin-
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uous variables and chi-square test for categorical variables. Level

of significance was set at two-tailed p-values of < 0.05.

Management protocol in the present hospital consisted of the

following. Antenatal patients with suspicion of PA undergo a de-

tailed ultrasound evaluation in the Foetal-Maternal Unit (FMU) to

assess the extent of placental invasion. Placental mapping is per-

formed to provide guidance for the senior obstetrician to plan the

safest route of incision. In selected cases, particularly posterior

PA, MRI without gadolinium contrast is utilised to assess the

depth of myometrial invasion and involvement of surrounding

structures (Figure 1). Fortnightly ultrasound is usually performed

to assess fetal growth and wellbeing; a final ultrasound on the day

prior to the operation measures the diameter of the common iliac

arteries. The optimal timing of delivery is determined following

discussion with the neonatology team, and is usually scheduled

between 36-38 weeks in the absence of antenatal complication. A

prophylactic course of betamethasone is routinely given one week

prior to the elective CS.

The operation is performed in an integrated interventional ra-

diology theatre suite (Figure 2) or in close proximity. This facili-

tates the insertion and deployment of intraluminal balloon and

embolisation, if required. Decision for pre-operative internal iliac

balloon catheterisation is made on a case-by-case basis. Four units

of cross-matched blood are made available in the operating theatre

(OT), with massive blood transfusion protocol on stand-by with

ready access of blood products (packed cells, fresh frozen plasma,

platelets, cryoprecipitate, factor VII) and haematology support

made available. General anaesthesia is usually administered. 

Following midline laparotomy, a high classical uterine entry is

typically the incision of choice in order to avoid the anterior pla-

centa. The fetus is then delivered into the care of the neonatolo-

gist. The placenta, uterus, and extent of bleeding are evaluated. A

cautious effort may be made to deliver the placenta; however in

the presence of significant bleeding or extensive utero-placental

adherence, hysterectomy will be performed with the placenta left

in situ. Depth of placental invasion is noted macroscopically at

the time of surgery, after which the specimen containing sections

of fetal and maternal placental surfaces and full thickness of the

uterine tissue are sent for histopathological examination. In se-

lective cases where the thoroughly counselled patient is adamant

on retaining her uterus, and intraoperative findings permit such

an option, a conservative approach may be undertaken at the dis-

cretion of the obstetrician.

When hysterectomy has been decided, the interventional radi-

ologist deploys bilateral common iliac artery balloons, which have

been pre-placed. The authors employed the occlusion of common

iliac arteries, as opposed to the more conventional internal iliac

vessel, because of their experience in the reduction of operative

blood loss with the former. The balloons can be inflated for a max-

imum period of four hours. Peripheral perfusion is periodically

checked; flowseal may be used for areas of persistent bleeding. In

the event of further ongoing haemorrhage, uterine artery emboli-

sation may be performed using gel foam under fluoroscopy, prior

to closure of the abdomen. Prophylactic antibiotics are routinely

administered; post-operatively majority of the patient may require

close monitoring in ICU.

Results

There were 16 cases of histologically confirmed PA be-

tween 2004-2013 in the present institution; of which nine

were accreta, four were increta, and three placenta percreta.

All but one (93.7%) case was associated with anterior pla-

centa previa. Average maternal age at time of delivery was

35.7 years and 75% (12/16) had identifiable risk factors for

PA – at least one previous CS (Table 1). Out of the four with

no significant risk factor for PA, two were undiagnosed prior

to delivery; one of whom was the sole case which was not

associated with placenta previa. Overall, 87.5% (14/16) of

patients were diagnosed antenatally. The average gestation

Figure 1. — Sagittal MRI view of a patient with PA. Note the 34-

week fetus in cephalic presentation. The placenta is anterior and

abutting the internal os. There is obliteration of tissue planes be-

tween the placenta, decidua, and the myometrium, and presence

of largely dilated superficial vessels on the serosal surface of the

uterus anteriorly.

Figure 2. — Integrated interventional radiology theatre suite in

the present hospital.
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at time of delivery was 34 weeks. Ten (62.5%) cases were

performed electively, while the remaining underwent emer-

gency hysterectomy – five for antepartum haemorrhage and

one for premature labour. One (6.2%) patient was managed

conservatively, with placenta left in-situ. Time to complete

resolution of placenta was 71 days. Among those who un-

derwent hysterectomy, the proportion of total vs. subtotal

hysterectomy was similar. The average operating time was

123 minutes. Compared to emergency cases, patients who

underwent elective surgery had on average significantly

lower blood loss (2.2 vs. 3.1L, p < 0.05) and unsurprisingly

required less amount of packed red blood cell transfusion

(5.8 vs. 8.6 units, p < 0.05) (Table 2). The patient who was

managed conservatively had the lowest amount of intraop-

erative blood loss (100 ml). Deployment of common iliac

artery balloons were performed in eight cases, in which

there was a reduction in intraoperative blood loss but this

did not reach statistical significance (2 vs. 3.2L, p = ns).

Overall, there were three cases of accidental cystostomy and

two repeat laparotomy for removal of abdominal packing

inserted in the primary laparotomy for haemostatic pur-

poses. Eight (50%) patients required ICU admission, with an

average length of stay of 2.5 days (Table 3). Neonatal sur-

vival at six months was 93.75% (15/16), with one case of

early neonatal death due to extreme prematurity (gestation

of 24 weeks at time of delivery) (Table 4).

Discussion

PA is a potentially catastrophic condition with high ma-

ternal-fetal morbidity, which is increasing in prevalence

worldwide [6, 7, 11, 12]. Despite its importance and widely

documented sequelae, there is yet a consensus in the opti-

mal management strategies for care of pregnancies with

this condition. In the authors’ centre, which is a tertiary-

level institution with complete fetal-maternal medicine and

neonatal ICU support, in addition to other crucial special-

ties including Interventional Radiology (IR) service, the

obstetrics team has employed a multi-disciplinary team ap-

proach in the antenatal, intraoperative, and post-partum

management of pregnancies associated with PA.

The present authors’ experience clearly highlights the

significant morbidity associated with PA, with high rates

of intraoperative complications and post-operative ICU re-

quirement, consistent with previously published reports in

the literature [11, 15, 16]. 

The present authors found significant improvements in

the amount of intraoperative blood loss and requirement of

blood products for elective compared to emergency proce-

dures, which is in line with several reports [17, 18]. How-

ever a recent case series of 27 PA cases in a separate

Australian hospital did not show a statistically significant

reduction in intraoperative use of blood products between

elective and emergency hysterectomy, although there was

an average of 1.8 L reduction in intraoperative blood loss in

the former [11]. Notably, that study only employed the use

of preoperative internal iliac balloon catheterization in one

patient, which is in contrast to the present routine involve-

ment of the IR team in management of PA.

The conservative management of PA, which involves

leaving the placenta in-situ for attempt at preservation of

Table 1. — Basic maternal characteristics.
Age at delivery (years) Mean 35.7 ± 5.3

Range 26-46

Parity 0 0

1 7

2 3

≥ 3 6

Previous LSCS n (%) 12 (75) 

Table 2. — Details of delivery.
Nature of operation n (%)

Elective 11 (69) 

Emergency 5 (31)

Operative type n (%)

Conservative 1 (6.3)

Time to complete resolution (days) 71
Hysterectomy 15 (93.7) 

Total 8 (53)
Subtotal 7 (47)

Operating times (minutes)

Mean 123 ± 45.9

Range 73-232

Estimated blood loss (ml)

Mean 2430 ± 1540

Range 100-5000

Packed cells transfused (n)

Mean 6.8 ± 6.8

Range 0-23

Table 3. — Operative complications and ICU admission.
Cystostomy n (%) 3 (18.7)

Repeat laparotomy n (%) 2 (12.5)

ICU admission

n (%) 8 (50)

Average length of stay (days) 2.5

Table 4. — Neonatal outcome.
Gestational age at delivery (weeks)

Mean 34.4 ± 3.41

Range 24.3-38.0

Birth weight (grams)

Mean 2447 ± 556.4

Range 1555-3470

Six-month survival n (%) 15 (93.75)
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the uterus, is still controversial [19, 20], with only a few

case reports and short case series published in the literature

on its outcome [20-24]. A recent multicentre retrospective

study investigating the maternal outcome following con-

servative treatment in 167 cases of PA found a 78.4% suc-

cess rate in uterine preservation [25]. Among those patients,

an empty uterus was achieved spontaneously in 75% after

a median of 13.5 (range: 4-60) weeks. Indeed, the only pa-

tient in the present case series to have undergone the con-

servative pathway required a little over ten weeks until

complete resolution of placentation. In addition, consistent

with the limited data in the literature on maternal outcome

between conservative treatment and hysterectomy, the pres-

ent authors found that intraoperative blood loss was drasti-

cally reduced following conservative management,

although this did not reach statistical significance given the

limited sample size. 

The implementation of IR techniques, either pre- or intra-

operatively, in PA patients managed conservatively may

also reduce maternal morbidity and mortality [23]. The use

of fluoroscopy guided common iliac artery (CIA) balloon

placement has only been recently published in the litera-

ture, with good results in relation to reduction in operative

blood loss [26, 27]. The improvement of this technique in

comparison to the more widely used internal iliac artery oc-

clusion has however not been established in a controlled

study; in addition, the former poses a theoretical risk of

lower limb ischemia. The interventional radiologist in the

present hospital routinely employed the CIA occlusion

technique for PA hysterectomy, with periodic alternating

inflation-deflation of the balloons. There was no ischemic

complication in the eight cases where CIA occlusion were

undertaken in the present study. Involvement of IR proce-

dure lengthened the operating time by an average of 30

minutes in the present study. Further discussion on IR tech-

niques in the management of PA is beyond the scope of this

article.

The present authors advocate a team-based multidisci-

plinary approach in a tertiary-level centre for the optimal

management of this high-risk condition, in line with other

reports [28-30]. Rigorous follow-up appointments and an-

tenatal imaging with experienced senior obstetricians and

radiologists are crucial. Concurrently, ongoing counseling

by midwives and social workers are vital in providing emo-

tional support for the women and their family. Of utmost

importance is the availability of relevant services in the in-

traoperative phase, which include: senior obstetricians, in-

terventional radiologists, anesthetists, and intensivists.

Following delivery, care of the often-premature neonate

should be provided by the neonatology team. The above

can only be achieved with the provision of crucial infra-

structure in the form of integrated IR theatre suites and

neonatal ICU.

Nonetheless, current medical technology still conveys a

high morbidity and mortality rate in patients with PA. As

such, in addition to timely diagnosis and expert multi-dis-

ciplinary team management, measures should be made to

reduce the rate of CS, in particular multiple repeat CS. This

can be achieved by promoting the practice of vaginal birth

after cesarean (VBAC) safely through comprehensive

counseling by the obstetrics team and midwives in VBAC

clinics [31]. 

The relatively low number of PA cases in the present

study posed as a limitation. This could be due to the his-

torically low CS rates in the population catchment area for

the present institution [32], which in turn reflects the re-

duced incidence of PA in the present hospital. Another lim-

itation to the study is a lack of comparator group which, in

line with the dire nature of PA and dearth of consensus in

optimal management, posed as a constant dilemma to re-

searchers in this field.

Finally, until evidence-based guidelines for optimal

management of this so-called 20

th

century iatrogenic dis-

ease has been established, practitioners need to maintain

astute awareness of the presence of PA in pregnancy, and

appropriately transfer management of such patients to a

tertiary “center of excellence” equipped with vital infra-

structure and availability of experienced multidisciplinary

personnel.
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