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ABNORMAL PLACENTATION – A MATTER OF LIFE AND DEATH: PAST, PRESENT AND 
FUTURE (Abstract): Placenta accreta spectrum is a complex obstetric patology that occurs when 
the whole placenta or only a part of it is abnormally adherent to the uterus, often resulting in 
complication in the peripartum period such as severe hemorrhage, a possible need for caesarean-
hysterectomy, and sometimes severe injuries to pelvic organs. There has been a gradual shift in 
the management of placenta accreta towards conservatives procedures that are involving uterine 
and placental conservation. The main aims are to reduce pelvic injury and to obtain haemostasis 
with the aid of interventional radiology (insertion of balloons that occlude the internal iliac arter-
ies). These strategies have demonstrated to reduce morbidity and mortality in carefully selected 
cases of placenta accreta. Keywords: ABNORMAL ADHERENT PLACENTA, CONSERVATIVE 
TREATMENT, CAESAREAN HYSTERECTOMY

bAcKGroUnD
Morbidly adherent placenta is a novel path-

ologic entity. It was first described in the 20th 
century and reported in the 1930s. This sug-
gests that this entity did not exist, or at least 
was quite rare, before the 1930s.1 This is prob-
ably related to the rare occurrence of cesarean 
deliveries prior to the 1900s and thus the as-
sociation with morbidly adherent placentas was 
quite uncommon. Placenta accreta is a pla-
centa where the placental villi adhere directly 
to the myometrium, placenta increta is a pla-
centa where placental villi invade into the my-
ometrium, and a placenta percreta is a pla-
centa where the placental villi invade through 
the myometrium and into the serosa. About 
75% of morbidly adherent placentas are pla-
centa accretas, 18% are placenta incretas, and 
7% are placenta percretas (1).

Although the term “morbidly adherent pla-
centa” is the more correct term to describe this 
pathologic entity, we will, use the term “pla-
centa accreta” interchangeably for a morbidly 

adherent placenta. Placenta accretas can be 
subdivided  from a clinical-surgical point of 
view into total placenta accreta, partial pla-
centa accreta, or focal placenta accreta based 
upon the amount of placental tissue involved in 
their attachment to the myometrium (1,2).

Unlike other illnesses, the histopathological 
study of invasive placenta does not always con-
stitute a diagnostic “gold standard”. This phe-
nomenon occurs when biopsy is obtained in an 
area without invasion or with a degree of minor 
penetration. In these cases, there is a mismatch 
between histology and the surgical finding. We 
prefer to define placenta accreta according to 
its clinical–surgical characteristics (2).

The pathogenesis of placenta accreta is not 
clear, however, there have been several theories 
proposed. Abnormal vascularization resulting 
from the scaring process after surgery with 
secondary localized hypoxia leading to both 
defective decidualization and excessive tropho-
blastic invasion appears to be the most promi-
nent, or at least the most supported theory to 
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date, explaining the pathogenesis of placenta 
accretas at this stage. 

The reported incidence of placenta accreta 
varies widely in the English literature, from 
1:540 to 1:93,000 deliveries(3).

The patient’s profile include the following 
risk factors: mean maternal age of 34 years, 
mean parity of 2.5, caesarean history (39-60% 
for women with two or more cesarean), asso-
ciation with placenta praevia (88%), recurrence 
of abnormal implantation of coronary villitis, 
other risk factors: submucosal, prior uterine 
surgery, prior uterine irradiation, Asherman’s 
syndrome, hypertensive disorders associated 
with pregnancy and smoking (4).

Massive obstetric hemorrhage is still the 
leading cause of pregnancy-related death, and 
placenta previa accreta remains one of the ma-
jor predisposing factors. With the increasing 
rates of cesarean delivery and uterine curettage 
for abortion, both placenta previa and accreta 
are steadily increasing in frequency. Therefore, 
more cases of placenta previa accreta can be 
expected in obstetric practice. In several recent 
series, placenta accreta has emerged as the ma-
jor indication for peripartum hysterectomy, ac-
counting for 40% to 60% of cases (5). It has, 
therefore, become a challenging problem of 
increasing clinical significance in obstetrics.

DiAGnoSTic
Most common in the past, placenta accreta 

was diagnosed intraoperatory in the case of 
cesarean-hysterectomy, when decidua is absent, 
and there is close contact between the placental 
villies and the myometrium.

The placenta accreta should be suspected in 
women who have an obstetrical history of both 
placenta praevia and a birth history of caesarean 
section or myomectomy. The most important 
factor affecting the prognosis is the prenatal 
diagnosis of this pathology that provides an 
opportunity to prepare for delivery by properly 
anticipating the possibility of hemorrhage and 
all the other complications as well as giving the 
much needed time to prepare a multidiscipli-
nary surgical team in order to prevent all future 
complications (6).

Sonographic findings of placenta accreta
Traditionally, the location of the abnormally 

adherent placenta determines which imaging 
modality is best suited for the most specific 

diagnosis. Most authors recommend a transab-
dominal approach to screen for placenta previa 
accreta through a semidistended bladder be-
cause anterior placentas are easier to evaluate 
than posterior placentas due to decreased pen-
etration and acoustic shadowing from the fetus. 
In cases of posterior placenta previa, magnetic 
resonance imaging appears to provide a more 
confident diagnosis (6). Other authors have uti-
lized a transvaginal technique with either an 
empty or semidistended bladder in the first or 
early second trimester.

First trimester
The predictive value of the ultrasound ex-

amination in the first trimester is not clearly 
established since most reports are isolated. 
However, pregnant women who are identified 
with risk factors will be monitored closely for 
their potential for pleasure during the second 
and third trimesters (7). 

The gestational sac located in the lower 
urine segment in the first trimester of preg-
nancy has been correlated with an increased 
incidence of placenta accreta in the third tri-
mester. 

Other sonographic findings correlating first 
trimester ultrasound with placenta accreta in-
clude multiple irregular vascular spaces within 
the placental bed. 

Cesarean section scar implantation of the 
gestational sac is an entity used to describe 
implantation of a gestational sac within a ce-
sarean section scar. Ultrasound findings of the 
cesarean section scar implantation include a 
gestational sac imbedded into the cesarean sec-
tion scar at the level of the cervical internal os 
at the base of the bladder. If untreated, cesarean 
section scar implantation may lead to signifi-
cant abnormalities in the placenta with pla-
centa accreta, percreta, and increta (9). 

Second trimester
Multiple vascular lacunae within the pla-

centa in the second trimester have been cor-
related with a high sensitivity (80– 90%) and 
a low false-positive rate for placenta accreta. 
Placenta lacunae in the second trimester appear 
to have the highest sensitivity and positive pre-
dictive value of other markers for placenta ac-
crete (10).

Third trimester
There are multiple sonographic markers that 

have been described in the late second and third 
trimester for placenta accreta. The loss of the 
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normal hypoechoic retroplacental zone, also 
referred to as loss of the clear space between 
the placenta and the uterus, is one such marker 
(fig.1). This sonographic finding (loss of nor-
mal hypoechoic retroplacental zone) has been 
reported to have a detection rate of about 93%, 
with a sensitivity of 52% and a specificity of 
57%. The false positive rate, however, has been 
in the range of 21% or higher. This marker 
should not be used alone as it is angle depend-
ent and can be absent in normal anterior pla-
centas accreta (10). 

The presence of multiple vascular lacunae 
within placenta or Swiss-cheese appearance, is 
one of the most important sonographic findings 
of placenta accreta in the third trimester (fig.2). 
The pathogenesis of this finding is probably 
related to placental tissue alterations resulting 
from long-term exposure to pulsatile blood 
flow. When multiple, especially four or more 
lacunaes, are present, these findings have been 
correlated with a detection rate of 100% for 
placenta accreta. This marker also has low 
false-positive rates, but it should be noted that 
placenta accretas have been reported with ab-
sent multiple vascular lacunaes (11). 

Another important marker in the third tri-
mester includes abnormality of the uterine serosa-
bladder interface. This includes interruption of 
the line, thickening of the line, irre gularity of 
the line, or increased vascularity on a color 
Doppler. Abnormalities of this uterine serosa–
bladder interface line include thickening ir-
regularities and increased vascularities, such as 
varicosities and bulging of the placenta into the 
posterior wall of the bladder. This sonographic 
finding has been correlated with a high sensitiv-
ity and specificity for placenta accreta. Other 
sonographic findings include extension of the 
villi into the myometrium, serosa, or bladder; 
retroplacental myometrial thickness of less than 
1 mm; and turbulent blood flow through the 
lacunae on Doppler ultrasonography (fig. 3) 
(12,13).

Overall, grayscale ultrasonography is an ex-
cellent tool for the prenatal diagnosis of pla-
centa accreta in women at risk for this abnor-
mality. According to literature the method’s 
sensitivity has been reported in the range of 
77–87% with a specificity of 96–98% and a 
positive predictive value of 65–93% and a neg-
ative predictive value of 98%. It should be the 
primary tool for the diagnosis of placenta ac-

creta and should be used exclusively in the great 
majority of cases (14).

mri findings in placenta accreta
The overall reported sensitivity of the MRI 

is 80–85% with a specificity of 65–100%. It is 
important to know that when an MRI was used 
in conjunction with ultrasound in assessing pa-
tients for the diagnosis of placenta accreta, MRI 
was rarely helpful in changing surgical manage-
ments (15). It is therefore important that MRI 
is reserved for cases in which the ultrasound is 
non-diagnostic, in such cases when there is lack 
of common signs of placenta accreta on ultra-
sound, where the placenta is posterior, or in 
obese patients (16). When ultrasound or MRI 
is used concomitantly on the same patients (fig. 
4, fig.5), the findings of the most aggressive 
diagnosis should be interpreted as correct and 
used in guiding management (17).

In addition to the imaging methods, elevated 
levels of alphapetoprotein and human chori-
onic gonadotropin hormone in the triple screen-
ing assay have been reported to be associated with 
an increased risk of placenta accreta. Although 
the mechanism is not clear, an abnormality of 
the uterine-placental interface may lead in the 
maternal circulation of these factors (18).

At this time, no prenatal diagnostic tech-
nique offers the clinician 100% assurance about 
the diagnosis of placenta accreta. The positive 
diagnosis is the anatomo-pathological diagnosis.

Diagnostic pitfalls
Bladder varices, possibly due to neovascu-

larized vessels from previous cesarean deliver-
ies, are easily mistaken for abnormal bladder–
uterine serosa interface hypervascularity assumed 
to be placenta accreta . Therefore, in patients 
with findings suggestive of interface hypervas-
cularity, Doppler imaging must clearly demon-
strate that there are abnormal blood vessels 
linking the placenta to the bladder. Other diag-
nostic pitfalls include aberration of venous 
drainage from the placenta, which is a rare 
condition. On grayscale imaging, blood is ob-
served moving in the markedly dilated subpla-
cental vascular channels in a sluggish manner. 
Power Doppler reveals spiral arteries crossing 
the lakes to the fetal cotyledons. Failure of the 
draining process may have been brought about 
by local venous obstruction or perhaps vari-
cosities (19). 
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The placenta in abdominal pregnancy and 
rudimentary horn pregnancy should also cause 
concern. Abdominal pregnancy is considered a 
form of placenta accreta because the placenta 
does not deliver spontaneously (19). 

mAnAGEmEnT of PlAcEnTA 
AccrETA
Pregnant women diagnosed with placenta 

accreta should deliver by cesarean section, pref-
erably under elective, controlled and not urgent 
conditions. The successful management of pla-
centa accreta includes a multidisciplinary care 
team approach with experienced pelvic sur-
geons and maternal–fetal medicine specialists, 
skilled nursing team, experienced blood bank 
team, experienced anesthesia team, skilled 
urologists, experienced intensivists, and expe-
rienced interventional radiologists. Studies have 
shown that the presence of a multidisciplinary 
care team approach results in reduced compos-
ite morbidity, reduced need for large blood 

volume transfusion, and early reoperation on 
patients. Eller et al. showed that delivering in 
a medical center with a multidisciplinary care 
team resulted in a reduction in mortality by over 
50% in all cases of placenta accreta and a re-
duction in risk of nearly 80% in cases where 
accretisation was suspected before delivery (20).

Choosing the moment of birth has an impor-
tant impact on maternal and perinatal progno-
sis. After 35 weeks of gestation, 93% of preg-
nant women diagnosed with placenta accreta 
show metrorrhagia requiring surgery, and birth 
planning at 34-35 weeks of gestation in a group 
of 99 cases of abnormal placentation did not 
increase neonatal morbidity. Comparing deliv-
ery planning strategies to patients with pla-
centa praevia showed that the optimal time for 
cesarean delivery is 34-35 weeks of gestation 
following a corticosteroids prophilaxy (20).

The type of anesthesia recommended for the 
diagnosis of placenta accreta is controversial. 
The American Society for Anesthesia and In-
tensive Care has suggested that general anes-
thesia is the most appropriate choice in some 
circumstances, especially in cases of severe 
bleeding (21). Regardless of the type of anes-
thesia used, large-bore IV access with central 
lines and peripheral arterial an venous moni-
toring capabilities are required, medical com-
pressing stockings to prevent thromboembo-
lism, avoidance and treatment of hypothermia 
are necessary (22).

Surgical management should include trans-
fer to a tertiary center, ultrasound mapping of 
placental implantation site preoperatively in 
order to enter the uterus without cutting the 
placental tissue, and cesarean hysterectomy, if 
needed (23). 

fig. 1. Placenta accreta at 35 weeks of gestation. 
The loss of the normal hypoechoic retroplacental 

zone (white arrows)

fig. 2. Placenta accreta at 35 weeks of gestation.  
Note the presence of multiple vascular lacunae 

(white arrows)

fig. 3. Placenta accreta at 35 weeks of gestation.  
Turbulent blood flow through the lacunae on 

Doppler ultrasonography
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According to the literature, cesarean hister-
ectomy, without attempting to remove the pla-
centa, was reported to have the lowest rates of 
maternal mortality and morbidity compared to 
the conservative method, representing since 
1972 the main surgical approach (19).

Conservative management refers to the de-
livery by caesarean section without hysterec-
tomy and has been proposed for a few selected 
cases in order to preserve fertility. The basic 
idea of conservative management is to leave the 
entire placenta or just the part that is adherent 
to the myometrium in situ, thus avoiding the 
risk of severe bleeding (23).

A retrospective, multicenter study in 25 French 
university hospitals on 167 conservative treated 
cases diagnosed with placenta accreta. The au-
thors have shown that in specific centers with 
adequate equipment and sufficient resources, 
conservative treatment for placenta accreta is a 
value option with a success rate of 78.4% and 
a severe maternal morbidity rate of 6%. How-
ever, conservative treatment requires long-term 
postpartum monitoring, which suggests that 
these women continue to pose a risk of severe 
morbidity and even mortality for weeks or even 
months after birth. Taking this into account and 
until other randomized clinical trials have been 
conducted, the authors suggested that hysterec-
tomy as a cesarean without the removal of the 
placenta should be considered as a therapeutic 
option from the beginning for multiparous 
women not interested in fertility. In a later 

study, the same group described fertility and 
pregnancy outcomes after successful conserva-
tive treatment for placenta accreta. Of the 96 
patients monitored, 8.3% had severe uterine 
sinus with amenorrhea, 34 pregnancies were 
present, the mean duration to conception was 
17.3 months, and abnormal placenta recurred 
to 28.6% (24).

Recently, intravascular insertion for occlu-
sion and / or embolization of the pelvic arteries 
of a balloon catheter is another minimally in-
vasive adjuvant treatment attempt aimed at re-
ducing blood loss during cystic hysterectomy. 
In selected cases, placement of such a catheter 
with different localizations (proximal to the 
aorta or distal to the internal iliac arteries) was 
practiced concurrently with conservative man-
agement with the intention of avoiding hyster-
ectomy, thus preserving fertility. The placement 
of intravascular catheters was most often com-
bined with concomitant arterial embolism (25).

To date, the results obtained in preoperative 
prophylactic catheterization of internal iliac ar-
teries, either as adjunctive therapy for hyster-
ectomy or in conservative management, are 
equivocal and limited by the limited number of 
cases. Some studies have shown that preopera-
tive prophylactic catheterization of hypogastric 
arteries can reduce intraoperative bleeding and 
consequently the need for transfusion, but oth-
ers have not confirmed that its use would have 
been beneficial for the diagnosis of placenta 
accreta, and in addition the procedure may 

fig. 4. Placenta accreta at 35 weeks of gestation.  
Note the presence of multiple vascular lacunae 

(MRI)

fig. 5. Placenta percreta at 34 weeks of gestation.  
Note the presence of placental villi into the 

urinary bladder (MRI)
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be accompanied by some vascular complica-
tions (26).

Medical treatment of residual adherent pla-
centa with Methothrexate (MTX) is still con-
troversial. Some authors advocate leaving the 
placenta in situ in selected hemodynamically 
stable patients when blood loss is minimal and 
total hysterectomy is difficult and problematic. 
MTX affects placental tissue by reducing its 
vascularity, leading to its necrosis, separation, 
and expulsion. Adjuvant MTX may help in ex-
pediting the absorption of the residual placenta, 
which should reduce the risk of severe compli-
cations of late postpartum hemorrhage. Even 
though MTX treatment seems to reduce blood 
flow within the placenta, transcervical removal 
of the firmly adherent placenta should not be 
attempted because of the risk of potentially 
profuse hemorrhage, unless necrotic fragments 
of the placenta are spontaneously expelled (27).

The number of reported cases of residual 
adherent placentas successfully treated with 
MTX is small and the outcome is uncertain. 
Therefore, it is unclear whether this treatment 
is applicable in the expectant management of 
placenta previa percreta (28). 

Placenta accreta also has an increased risk 
of bladder damage. Morbidly adherent placen-
ta can cause fistulas, ureteral transversal sec-
tion, and bladder laceration requiring partial or 
total cystectomy. Data from the literature sug-
gests that preoperative placement of ureteral 
stents may reduce the risk of ureteral lesions. 
If bladder involvement is suspected, cystotomy 

may be suspected to clarify the degree of inva-
sion after devascularization of the uterus and is 
performed to ensure ureteral permeability if ini-
tially no stents have been introduced (25, 29).

complications of placenta accreta
Complications of placenta accreta are many 

and include damage to local organs, postopera-
tive bleeding, amniotic fluid embolism, con-
sumptive coagulopathy, transfusion-related 
complications, acute respiratory distress syn-
drome, postoperative thromboembolism, infec-
tious morbidities, multisystem organ failure, 
and maternal death. Genital ureteral complica-
tions are common and include cystotomy in 
about 15% of cases and ureteral injury in about 
2% of cases (2, 30).

conclUSion 
The successful management of placenta ac-

creta relies especially on the prenatal diagnosis 
of this entity, identifying risk factors for pa-
tients, recognizing the capabilities of ultrasound 
for such diagnosis, beeing able to make the 
diagnosis prenatally, and preparing for the sur-
gical management in a multidisciplinary ap-
proach by assuring the most skilled team is 
available for those patients. It is through this 
approach that the outcome is optimized for the 
mother and newborn.

Conservative treatment should be used only 
in carrefully selected cases, and even thou there 
is reason for using adjuvant treatment, there 
isn’t scientific proof to support it’s usefullness,
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