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RESEARCH ARTICLE

A Single Center Experience on the Management of Placental Invasion Abnormalities

Tek Bir Merkezin Plasental İnvazyon Anomalilerinin Yönetimindeki Deneyimi

Alper Biler1, Atalay Ekin1, Cenk Gezer1, Ulaş Solmaz1, Nuri Peker2, Aykut Özcan1, Mehmet Özeren1

ÖZET

Amaç: Bu çalışmanın amacı plasental invazyon anomali-
lerinin yönetimini incelemektir.
Yöntemler: 2011 ve 2015 tarihleri arasında tersiyer bir 
merkeze başvuran plasental invazyon anomalisi olan 
hastalarla retrospektif bir çalışma yürütülmüştür. Plasen-
tal invazyon anomalileriyle birlikte olan risk faktörleri ve 
perinatal sonuçlar belirlenmiştir.
Bulgular: İnsidansı artma eğiliminde olan plasental in-
vazyon anomalilerin 5 yıllık süredeki insidansı 8,3/10000 
doğumdur. Ultrasonografi ve manyetik rezonans incele-
me vakaların %36,7 ve %68,7’sinde plasental invazyon 
anomalisini doğru olarak belirlemiştir. Plasenta adezyonu 
olan hastaların çoğunluğu doğum sırasında tanı almış-
tır. Bu hastaların %22,4’üne histerektomi uygulanmış, 
%83,8’ine ek bir cerrahi girim gerekmiş ve %55’ine en az 
4 ünite eritrosit süspansiyonu transfüze edilmiştir
Sonuç: Plasental invazyon anomalileri önemli morbidi-
teyle ilişkili olduklarından, doğum deneyim ve imkanları 
yeterli olan tersiyer bir merkezde planlanmalıdır
Anahtar kelimeler: plasenta akreata, plasenta inkreata, 
plasental invazyon anomalisi, plasenta perkreata

ABSTRACT

Objective: The aim of this study is to investigate our 
management of placental invasion abnormalities.
Methods: A retrospective study was conducted on pa-
tients admitted to a tertiary referral center with a diagno-
sis of placental invasion abnormalities between 2011 and 
2015. Risk factors and perinatal outcomes associated 
with placental invasion abnormalities were identified.
Results: The overall incidence of placental invasion ab-
normalities during the 5-year period was 8.3/10000 de-
liveries, which showed an increasing trend. Ultrasonog-
raphy and magnetic resonance imaging correctly identi-
fied placental invasion abnormality in 36.7% and 68.7% 
cases, respectively. Majority of patients (55.1%) with ad-
herent placenta were diagnosed at the time of delivery. 
Of these patients, 22.4% underwent hysterectomy, 83.8% 
required at least one of the additional surgical procedures 
and 55% were transfused at least four units of packed red 
blood cell.
Conclusion: Since placental invasion abnormalities are 
associated with significant morbidity, delivery should be 
scheduled in a tertiary center with appropriate expertise 
and facilities. J Clin Exp Invest 2016; 7 (1): 14-18
Key words: placenta accreta, placenta increta, placenta 
percreta, placental invasion abnormality

INTRODUCTION

Placental invasion abnormalities are defined as ab-
normal attachment or invasion of the placenta to the 
underlying myometrium [1]. In placenta accreta, the 
villi penetrates the decidua but not myometrium. In 
placenta increta, placental villi penetrates the myo-
metrium. Placenta percreta is the most severe form, 
in which placental villi penetrate through the uterine 
serosa and sometimes into neighbor organs such 
as cervix, bladder or bowel [2]. Placental invasion 

abnormalities is associated with considerable ma-
ternal mortality and morbidity including large vol-
ume of blood transfusion, peripartum hysterectomy, 
cystotomy, intensive care unit admission, infection, 
and prolonged hospitalization [3, 4]. The prevalence 
is known to be approximately 1/500 to 1/2500 preg-
nancies [5]. Because of the worldwide increasing 
cesarean section rates, frequency of abnormal pla-
centation have been raised in recent years.

The traditional management of placental inva-
sion abnormalities is peripartum cesarean hysterec-
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tomy [6]. Recently, more conservative uterine spar-
ing approaches are being performed to reduce the 
morbidity of peripartum hysterectomy as well as to 
allow future fertility [6,7]. However, there is a need 
for additional studies for identifying risk factors and 
perinatal outcomes among patients with placental 
invasion abnormalities. Accordingly, we designed 
the present study to review our experience with pla-
cental invasion abnormalities.

METHODS

This is a retrospective study of patients with a diag-
nosis of placental invasion abnormalities who ad-
mitted to a tertiary care center between 2011 and 
2015. Placental invasion abnormality was defined 
as difficult or incomplete manual removal of placen-
ta from uterine wall immediately after delivery. The 
definition was based on delivering clinician due to 
lack of pathological confirmation and included pla-
centa accreta, increta and percreta. 

All patients who admitted for the suspicion of 
adherent placenta were underwent detailed ultraso-
nography. Findings on ultrasonography that suggest 
placental invasion abnormality are placental lacuna, 
interruption of the posterior bladder–uterine border, 
myometrium thickness <1 mm, obliteration of the 
echo lucent area between the uterus and placenta. 
Magnetic resonance imaging (MRI) was performed 
along with ultrasonography in cases where placen-
tal invasion abnormality could not be excluded.

A delivery was considered elective if it was 
planned at least 1 day following admission and per-
formed nonurgently either because of documented 
fetal maturity or clinical concerns for risks associ-
ated with expectant management. Severe antenatal 
bleeding was managed with emergency cesarean 
delivery. Early and delayed re-operations were de-
fined as surgical procedures occurring less than 
or greater than 7 days after delivery, respectively. 
Medical records were reviewed for demographic 
and obstetric characteristics, diagnostic testing, 
surgical management, complications after surgery, 
adverse maternal and neonatal outcomes.

Statistical analyses were performed using 
SPSS ((SPSS for Windows version 20.0, SPSS 
Inc., Chicago, Illinois, USA). Descriptive statistics 
were used to describe the study. Data were ex-
pressed as number and percentages or mean with 
standard deviations.

RESULTS

During the 5-year of the study period, 58900 women 
were delivered at our institution. Forty-nine cases of 
surgically confirmed placental invasion abnormali-
ties were identified. The number of cases with pla-
cental invasion abnormality showed an increasing 
trend (Figure 1). The overall incidence during the 
5-year period was 8.3/10000 deliveries.

Figure 1. Distribution of the number of cases with pla-
cental invasion abnormality according to the year of oc-
currence

Table 1 shows maternal demographics and 
clinical characteristics of our study population. 
Mean gestational age at birth was 35.8 ± 3.6 weeks 
with a birthweight of 2755 ± 712 gr. All were single-
ton pregnancies. Nineteen babies were born at less 
than 37 weeks of gestation. Fourteen babies had 
a birthweight of less than 2500 g. All women had 
identifiable risk factors for placental invasion abnor-
mality. Majority of the patients had placenta previa 
(91.8%) and history of at least one cesarean deliv-
ery (77.6%). Nearly half of the patients (46.9%) had 
two or more previous cesarean sections.

Table 2 describes the diagnosis of placental 
invasion abnormalities. Majority of women (55.1%) 
with adherent placenta were diagnosed at the time 
of delivery. Eighteen (36.7%) women were suspect-
ed of having a placental invasion abnormality with 
antenatal ultrasonography. MRI was not routinely 
used. Sixteen women underwent MRI, which cor-
rectly identified placental invasion abnormality in 11 
(68.7%) cases. 
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Table 1. Demographic and clinical characteristics of the 
study population

Maternal age (yr) 31.8 ± 5.8
Gravidity 3.2 ± 1.2
Parity 1.6 ± 0.8
Gestational age at delivery (wk) 35.8 ± 3.6
Birthweight (gr) 2755 ± 712
Prior cesarean delivery, n (%)
    0 11 (22.4)
    1 15 (30.6)
    2 18 (36.7)
    ≥ 3 5 (10.2)
Prior uterine curettage, n (%)
   0 39 (79.5)
   1 8 (16.3)
   ≥ 2 2 (4)
Placental previa, n (%)
   Previa 45 (91.8)
   No previa 4 (8.2)

Table 2. Diagnosis of placental invasion abnormality in 
this study

Study group n = 49
Diagnosed at birth 27
Diagnosed antenatally 22
Diagnosed by USG 18
Routine USG 16
USG for hemorrhage 2
Use of MRI 16
Diagnosed by MRI 11

MRI, magnetic resonance imaging; USG, ultrasonogra-
phy

Table 3 summarizes peripartum management 
and maternal outcomes of cases with placental in-
vasion abnormality. All of the patients were deliv-
ered by cesarean section. Delivery of 29 (59.1%) 
women were performed under elective conditions. 
Eleven (22.4%) patients underwent hysterectomy. 
Four patients required early re-operation after ce-
sarean delivery due to hemodynamic instability. All 
of these patients underwent hysterectomy. No sur-
gical procedures were performed in 16.4% women. 
Nearly 84 percent of women required at least one 
of the surgical procedures other than hysterectomy 
(uterine compression sutures, uterine artery liga-
tion, hypogastric artery ligation). More than half of 

the patients (55.2%) required at least four units of 
packed red blood cell transfusion. Three cases of 
uterine rupture due to placenta percreta were diag-
nosed during surgery. There were no maternal and 
neonatal deaths.

Table 3. Peripartum management and maternal morbidity 
of women with placental invasion abnormality

n %
Elective delivery 29 59.1
Emergency delivery 20 40.9
Blood transfusion
No 7 14.2
       < 4 units 15 30.6
       4-10 units 25 51
       > 10 units 2 4.2
Hysterectomy
Primary 7 14.3
Return to theater 4 8.2
Additional procedures
Compression sutures 19 38.7
Uterine artery ligation 12 24.4
Hypogastric artery ligation 20 40.8
Renal tract injury
Ureter 1 2
Bladder 4 8.1
Re-operation*
Early 4 8.2
Late
ICU admission 4 8.1
Wound infection 2 4.1

* Early re-operation was defined as additional surgery 
within 7 days from initial surgery; ICU, intensive care unit

DISCUSSION

The overall incidence of placental invasion ab-
normality in our hospital was 8.3/10000 deliveries 
during the 5-year study period. Between 2011 and 
2015, the incidence was found to be 3.9%, 2.2%, 
14.7%, 10.5% and 14.9 per 10000 deliveries, re-
spectively. A significant increase in the incidence 
has been noticed over three years probably due to 
rise in cesarean section rates. The cesarean sec-
tion rates of our center was 32.8% of all live births in 
2011, 44.1% in 2012, 57.7% in 2013, 56.7% in 2014 
and 56.6% in 2015. Furthermore, increased patient 
referrals to our center from surrounding hospitals 
might have contributed to this incidence.
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Prenatal diagnosis of placental invasion abnor-
malities can help reduce perinatal morbiditiy and 
mortality by allowing the clinicians to choose best 
time and place of delivery [8]. The sensitivity and 
specificity to diagnose these patologies is 93% and 
79% for grayscale ultrasound and 82.4% and 95.3% 
for Doppler ultrasound, respectively [9,10]. MRI is 
reported to have a sensitivity of 38% to 100% and 
a specificity of 55% to 100% for diagnosis of abnor-
mal placentation [11,12]. In general, ultrasonogra-
phy is considered as the primary diagnostic tool for 
abnormal placentation because it is relatively inex-
pensive and widely available. However, invasion of 
adjacent organs could be evaluated better with MRI 
than ultrasound. Therefore, MRI is frequently used 
as an adjunct in diagnosis when the ultrasound find-
ings are suspicious or placenta previa implants on 
posterior or lateral uterine wall [13]. Bailit et al. [14] 
reviewed a cohort of 115502 women and their neo-
nates born in 25 hospitals in the United States. They 
reported that only 53% of morbidly adherent placen-
tas were suspected before delivery even at larger 
tertiary care centers. In our study population, a sig-
nificant number of patients with placental invasion 
abnormality were not diagnosed during antenatal 
period. This may be due to the fact that ultrasonog-
raphy and MRI were dependent mainly on the skills 
of the sonographer or radiologist.

Women with placental invasion abnormalities 
are at increased risk for massive blood transfu-
sion, extensive surgery, and admission to intensive 
care unit. Our study demonstrated the association 
between significant maternal morbidity and placen-
tal invasion abnormalities. Majority (83.6%) of our 
patients required an unexpected surgical interven-
tion such as hysterectomy, uterine compression su-
tures, uterine artery ligation and hypogastric artery 
ligation. Fourteen percentage of patients suffered 
from surgical complications, particularly from renal 
tract injury. Four patients underwent early re-oper-
ation. Eighty-six percent of patients required blood 
transfusion and nearly two thirds of these women 
were transfused at least four units of packed red 
blood cell. These results are consistent with previ-
ously published reports regarding surgical manage-
ment of placental invasion abnormalities [3, 15]. 
However, reduction of emergency surgery by ante-
natal diagnosis can play important role to decrease 
potential morbidity and mortality rates [11,16,17]. 
Similarly, Eller et al. [16] reported that scheduled 
surgery associated with reduced maternal morbid-
ity in women with suspected placenta accreta. An 
interesting finding of our study is that we have not 

observed significant differences between patients 
underwent elective and emergency surgery in terms 
of maternal morbidity. The possible explanation for 
this is the low rates of antenatal diagnosis and lack 
of a standardized protocol.

Optimal antepartum and intrapartum manage-
ment strategies for placental invasion abnormalities 
have not been fully elucidated, yet. There are no 
published, randomized, controlled studies showing 
that one procedure is superior to the other. There-
fore, management is based on retrospective case 
series and expert opinions [18-20]. It is believed 
that an experienced multidisciplinary team should 
be prepared in a tertiary care to improve outcomes. 
Although hysterectomy has traditionally been ad-
vised in the management for suspected placental 
invasion abnormalities, conservative uterine pre-
serving surgery have also been described to al-
low future fertility [6,7]. Those approaches include 
leaving the placenta in situ after cesarean delivery, 
oversewing of the placental vascular bed, uterine 
compression sutures, bilateral uterine artery liga-
tion, bilateral hypogastric artery ligation, embolisa-
tion of uterine vessels, hysteroscopic resection of 
retained placental tissue, use of mifepristone and 
misoprostol, and methotrexate administration [18]. 
Several small case series suggested that conser-
vative management with uterine preservation is a 
safe and reasonable choice [6,21-23]. However, 
successful management of placental invasion ab-
normality is not guaranteed with conservative man-
agement and risks such as delayed hemorrhage, 
infection, sepsis, intensive care unit admission may 
be significant. In a multicenter study from France, 
167 women treated with conservative management 
were reviewed. In that study, uterine preservation 
was applied in majority of patients, but 11% of pa-
tients underwent hysterectomy within 24 hours of 
delivery due to severe hemorrhage [24]. They also 
reported a 28 % overall rate of infection, 6% occur-
rence of severe maternal morbidity including sepsis, 
septic shock and one maternal death [24]. Another 
important issue with conservative treatment is the 
risk of placental invasion abnormality in the subse-
quent pregnancies [25]. In the study of Kabiri et al., 
the odds ratio for recurrent placenta accreta was 
found to be 15.41 (95% CI 6.09–39.03; p < 0.001) 
[26].

In our study population, 78% women were man-
aged conservatively. The placenta was removed af-
ter delivery in all these patients. According to the 
degree of bleeding, uterine compression sutures, 
bilateral uterine artery ligation, bilateral hypogastric 
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artery ligation were used and if needed, two or more 
techniques were performed. Due to hemodynamic 
instability, 4 patients undergone hysterectomy dur-
ing cesarean section and 4 underwent hysterec-
tomy during early re-operation. Among patients 
treated conservatively, two experienced wound in-
fection, three experienced renal tract injury and two 
admitted intensive care unit. 

Our study had several limitations. First, the 
retrospective nature of the study design inevitably 
leads to missing data and incomplete collection of 
all required information. Second, the management 
options of patients were decided by the responsible 
obstetrician and hence, multidisciplinary standard-
ized protocols were not routinely applied. Third, 
being a tertiary referral center may be associated 
with selection bias due to referral of more signifi-
cant cases of placental invasion abnormalities that 
require a higher level of medical care. Finally, all 
cases of placental invasion abnormalities were not 
confirmed pathologically. Instead, the diagnosis was 
mainly made by surgeon during surgery according 
to visual signs such as placental adhesion, depth of 
myometrial invasion, invasion to other pelvic organs 
and degree of bleeding.

In conclusion, the incidence of placental inva-
sion anomalies has been rising significantly in the 
past years. However, there is not a completely sen-
sitive and specific test for the diagnosis. When the 
probability of abnormal placentation is raised, de-
livery should be scheduled in a tertiary center with 
appropriate expertise and facilities.
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