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Abstract: An abnormally invasive placenta (AIP) is a placenta that cannot be removed spontaneously
or manually without causing severe bleeding. It is a dangerous condition associated with a high rate of
maternal and perinatal morbidity and mortality due to the high rate of massive bleeding and visceral
injuries. The standardized ultrasound diagnostic criteria have helped improve its early diagnosis,
which is essential to plan coordinated actions to reduce associated morbimortality. We present a
case report in which ultrasound diagnosis played a decisive role, enabling the coordination of a
multidisciplinary team and improving the immediate care of both mother and newborn. Cesarean
hysterectomy was performed with minimal blood loss and a good postsurgical recovery.

Keywords: abnormally invasive placenta; cesarean section; myometrial invasion; hysterectomy;
prenatal diagnosis

1. Introduction

Abnormally invasive placenta (AIP) is a placenta that cannot be removed sponta-
neously or manually without causing severe bleeding. Depending on the myometrial
invasion, it can be classified as placenta accreta, increta, or percreta [1,2]. AIP is a dan-
gerous condition, since it is associated with high maternal and perinatal morbidity and
mortality rates secondary to massive bleeding and visceral lesions when an emergency
cesarean section is performed. The estimated incidence varies from 1/2500 to 1/500 [1,3],
although it is increasing since the main predisposing factor is the existence of placenta
previa associated with a previous cesarean section [2–4]. This is one of the reasons, among
others, why WHO is encouraging countries to reduce cesarean rates worldwide [5]. Other
risk factors described are anterior placenta previa alone, previous myomectomy, uterine
curettage, maternal age over 40, and multiparity [3,4].

Attempts have been made to get AIP early diagnosis. One of the main limitations to
achieve it has been the heterogeneous terminology used to define similar issues, which
hampers procedure standardization. Another is the lack of controlled studies to draw
significant conclusions [1,3]. In 2016, the European Working Group on Abnormally Inva-
sive Placenta (EWG-AIP, which evolved to International Society of Abnormally Invasive
Placenta in 2017), through a systematic review and meta-analysis, tried to unify criteria
and stated a clinical approach for this condition [3,6].

Early ultrasound diagnosis has shown to improve survival rates and reduce associated
complications, including massive transfusions, coagulopathy, or stays in Intensive Care
Units (ICUs) [7–9]. It is also proven that the coordination of a multidisciplinary team is
essential for successful management [1,9,10].
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We present the case of a pregnant woman with an AIP. Early ultrasound diagnosis
made possible a multidisciplinary and optimal management. Cesarean hysterectomy was
performed with minimal blood loss and a good postsurgical recovery.

2. Case Report

We report the case of a 33-year-old pregnant woman, in her second pregnancy, with
a cesarean delivery two years ago. In the second trimester ultrasound, a total, central,
occlusive placenta previa is observed, not meeting the International Society of Ultrasound
in Obstetrics and Gynecology’s (ISUOG) abnormally invasive placenta (AIP) criteria at that
time. Nevertheless, considering the high risk of AIP, appointments were scheduled every
4 weeks. The patient remained asymptomatic. At the 33rd week, a loss of “clear zone”, i.e.,
loss of the hypoecogenic plane in the myometrium below the placental bed, as well as a
myometrial thinning, was identified (Figure 1). At the 35th week, pathological placental
lacunae, interruption of the bladder wall without placental bulging, and an increase in
subplacental and uterovesical vascularity, as well as the presence of uterovesical bridging
vessels were identified (Figure 2). A multidisciplinary team (two anesthesiologists, one ob-
stetrician, one oncological gynecologist, two pediatricians, one hematologist, one urologist,
nursing staff, and operating room assistants) was coordinated. A cesarean hysterectomy
was programmed at 37th weeks. The patient was informed about the protocol to be fol-
lowed and signed the informed consent. The massive transfusion protocol was activated
and blood and coagulation factors were left ready in case of a massive bleeding event. ICU
was advised upon possible admission. Surgery was performed with general anesthesia.
A middle infraumbilical incision was made, the abdominal wall was opened, and the
uterus was completely exposed, confirming the presence of a central accreta placenta pre-
via. A fundal cesarean section was performed, with a longitudinal incision in the uterine
fundus, avoiding contact with the placenta (Figure 3A). A male fetus weighing 3400 g was
born. He needed neonatal ventilation due to maternal anesthesia and was admitted to
the Neonatology Ward. The placental face cord was sutured and hysterotomy was closed,
leaving the placenta inside the uterus (Figure 3B). A total hysterectomy was performed
using a LigaSureTM (Valleylab, Boulder, CO, USA) vessel sealing device to reduce the risk
of bleeding. Before starting the procedure, both ureters were identified and marked to
minimize the chance of ureteral injury (Figure 3C). Hypogastric arteries were identified
and ligated (Figure 3C). No invasion of the bladder wall was identified despite the bridging
vessels described in ultrasound scan. Bladder integrity was confirmed by the urologist.
The total hysterectomy was performed successfully (Figure 4A). Quantified blood loss did
not exceed 600 cc, so neither transfusion nor supplementation with coagulation factors
were required. Blood pressure and heart rate were kept at normal range throughout the
whole procedure.

The surgical specimen showed the extension of the placental accretism, occupying
the entire lower face of the uterus (Figure 4B). It was sent to the Pathology Department,
AIP diagnosis being confirmed (Figure 5).

During the postoperative period, no bleeding or fever were reported. Both the patient
and the newborn were discharged on the third postoperative day.



Diseases 2021, 9, 56 3 of 7
Diseases 2021, 9, x FOR PEER REVIEW 3 of 7 
 

 

 
Figure 1. Ultrasound image. Placenta previa at 33 weeks of gestation. (1) The clear zone cannot be 
visualized. (2) Scarce placental lacunae. (3) Myometrial thinning. 

 
Figure 2. Ultrasound image (A): grey scale mode; (B): Doppler color mode. Placenta previa at 35 weeks of gestation. Ul-
trasound signs of placental accretism: (1) presence of placental lacunae, (2) myometrial thinning and loss of the clear zone, 
(3) increased retroplacental vascularization and bridging vessels to bladder wall. 

 
Figure 3. Cesarean section. (A) Fundal incision for fetal extraction. Cord clamping, leaving placenta in situ. (B) Hister-
otomy closure, leaving placenta inside the uterus. (C) Left hypogastric artery ligation. Left ureter is identified (blue 
marker). 

Figure 1. Ultrasound image. Placenta previa at 33 weeks of gestation. (1) The clear zone cannot be
visualized. (2) Scarce placental lacunae. (3) Myometrial thinning.
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Figure 4. (A) Total hysterectomy surgical specimen. (B) Opened surgical specimen showing the extension of the placental 
accretism. Abnormal invasive placenta lays on the whole inferior side of the uterus. 

 
Figure 5. 10× magnification hematoxylin/eosin slide. (1) Myometrium. (2) Chorionic villi. Villi lay directly on the myom-
etrium, without intermediate chorionic plaque, a placenta accreta feature. 

3. Discussion 
Abnormally invasive placenta (AIP) is an obstetrical emergency. Its early diagnosis 

improves perinatal outcomes, as complications can be anticipated by an adequate multi-
disciplinary approach. 

AIP ultrasound criteria have been multiple and varied, as some signs were de-
scribed under different names, and, in other cases, the same term was used to describe 
different findings. In 2016, the EWG-AIP published a consensus document [6] in which 
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Figure 5. 10× magnification hematoxylin/eosin slide. (1) Myometrium. (2) Chorionic villi. Villi lay directly on the
myometrium, without intermediate chorionic plaque, a placenta accreta feature.

3. Discussion

Abnormally invasive placenta (AIP) is an obstetrical emergency. Its early diagno-
sis improves perinatal outcomes, as complications can be anticipated by an adequate
multidisciplinary approach.

AIP ultrasound criteria have been multiple and varied, as some signs were described
under different names, and, in other cases, the same term was used to describe different
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findings. In 2016, the EWG-AIP published a consensus document [6] in which descriptions
of the diagnostic ultrasound AIP markers were unified and standardized [11] in order to
create a scoring system to quantify risk [12–14].

Our patient had seven of the 10 criteria; loss of the clear zone, myometrial thinning,
abnormal placental lacunae, bladder wall interruption, uterovesical hypervascularity,
subplacental hypervascularity, and bridging vessels. These signs only began to become
evident from the 33rd week onwards. The first two to be seen were the loss of the clear zone
and myometrial thinning, whilst the others appeared in the following weeks. No specific
order of appearance of ultrasound signs identifying AIP is described in the literature,
so their onset is probably not related to either the grade of AIP or its severity [15]. In a meta-
analysis by Pagani et al. [16], the signs that showed greater sensitivity for the diagnosis
of placenta accreta/increta were the loss of the clear zone (79.6%), the appearance of
placental lacunae (74.5%), and lacunar flow (82%). Regarding the moment of ultrasound
signs to appear, some authors state that they may be found from stages as early as the first
trimester of pregnancy [17]; however, their study is retrospective and analyzes cases with
AIP diagnosis confirmed by pathology, so the reported sensitivity would probably be lower
if it could be done prospectively.

Considering that AIP is a condition that may progress during pregnancy, ultrasound
signs may not be evident at a given time and may be so later. These signs should be
sought systematically in patients at risk on the 20th week anomaly scan. The patient
should be scheduled every 4 weeks from the 28th week onwards, as they can become
more evident in the third trimester [3]. Though MRI has been proved to have a good
diagnostic performance in detecting AIP [3,18], it is usually reserved for cases with inclusive
ultrasound assessment. In this case, it was not performed, as we considered that ultrasound
markers were clear enough to reach a diagnosis. Similarly, 3D and 4D ultrasound are
proposed as complementary diagnostic tools. However, it is necessary to have extensive
experience in both the performance and interpretation of the exam in order to improve the
diagnostic accuracy of 2D ultrasound [19]. This was neither performed in our case.

Although the optimal gestational age for delivery has not been established, the limits
reported in the literature for asymptomatic patients range from 34 to 36 weeks [1,2,8,9].
Our patient was managed on an outpatient basis until admission at 37th week, though
she was advised of warning signs such as uterine contractions and vaginal bleeding. The
decision to wait until week 37 was taken considering the patient was asymptomatic and
the best perinatal results are achieved with gestational ages closer to fetal maturity, though
we assume that waiting until after the 36th week can also increase the risk of complications.

Regarding birth planning, the decision must be individualized [1,2]. If the patient
considers her childbearing desire fulfilled with the current gestation, a cesarean hysterec-
tomy seems to be the most reasonable option [1,2,9]. On the other hand, in cases where the
patient expresses a desire to preserve the uterus, conservative techniques may be consid-
ered [2,20,21]. These techniques can also be worthy when an uncontrollable hemorrhage
is foreseen or if neighboring organ injuries are expected handling a placenta accreta in
extreme emergency situations, since they allow the definitive surgery to be deferred until
the patient’s hemodynamic situation is better and a dedicated surgical team is located.
However, these techniques are not innocuous and a close control is needed, as secondary
complications including severe hemorrhage requiring emergent hysterectomy, sepsis, and
even pulmonary embolism have been described [20,22]. The only certainty in both the
conservative and non-conservative procedures is not to attempt to remove the adherent
placenta, as this significantly increases the risk of massive hemorrhage [20,21].

Prophylactic uterine artery embolization has been proposed to minimize blood loss
during the surgery in this condition. However, literature results are contradictory, as some
authors find a higher rate of operative and postoperative complications [23] whilst others
describe better perinatal results with less blood loss [24]. This procedure was not performed
in this case.
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In the case we are presenting, as the patient already had a previous pregnancy, a ce-
sarean section hysterectomy was chosen. Fetal extraction was performed through a fundal
incision. Then, the umbilical cord was clamped and cut leaving the placenta in situ and
closing the hysterotomy, performing the hysterectomy afterwards [9,25,26].

The type of hysterectomy performed must be individualized considering the place
where the placenta is located, the invasion depth, and the skills of the operating team. Total
hysterectomy must be performed in cases of cervical invasion [2,9]. Subtotal hysterectomy
can be considered when cervical resection is difficult because of anatomical changes due
to placental invasion, though there is no evidence that the use of a subtotal hysterectomy
instead of total hysterectomy reduces maternal morbidity or mortality [2,27]. In our case,
a total hysterectomy was performed by the team oncological surgeon. Vascular dissection
was carried out using a vessel sealing device (LigaSure™, Covidien; Brentwood Blvd Suite
300, St. Louis, MO, USA), minimizing blood loss [28].

Although we are aware of the limited evidence derived from case reports, through this
case, we want to highlight the importance of prenatal diagnosis in the management of a life-
threatening issue such as AIP. In this case, early diagnosis enabled the coordination of an
experienced multidisciplinary team, optimizing resources to give the patient the best care.
However, we cannot ignore that, even with an accurate diagnosis and carefully prepared
surgery, a worse outcome with significantly higher blood loss is a realistic possibility,
and that, though 2D ultrasound is a valuable tool to diagnose AIP, it may, unfortunately,
fail to achieve a correct assessment.

4. Conclusions

AIP is a life-threatening condition, which can lead to a massive blood loss, endangering
mother’s life. Ultrasound criteria unification proposed by the EWG-AIP helps prenatal
diagnosis to predict placental invasion and to plan delivery in the most favorable way for
both mother and fetus. A multidisciplinary approach using dedicated and trained teams is
key to achieving optimal perinatal results.
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