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These recommendations present current management methods, which can be modified and changed in justified cases following

a thorough analysis of specific clinical circumstances. These may form a basis for their modification and update in the future.

INTRODUCTION

Placenta accreta spectrum (PAS) refers to pathological
conditions during pregnancy that result from abnormal
trophoblast invasion and are characterised by problems
with placenta separation after delivery. Such a condition
may be associated with life-threatening haemorrhage[1, 2].

The PAS rates are increasing all over the world [1, 3]
due to increasing rates of caesarean sections, which is
a main risk factor for developing PAS in the subsequent
pregnancy. It is one of the most dangerous clinical condi-
tions, significantly linked to high mortality and morbidity
rates in mothers [4]. About 50% of women with PAS may
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require a blood transfusion during labour [5]. The patient
must frequently be transferred to an intensive care unit [6].
The need to remove the uterus, which is the most common
method of surgical management in PAS, results in a perma-
nent loss of fertility and may be associated with a signifi-
cant risk of damaging abdominal organs, e.g. the ureter(s)
or/and the urinary bladder [7, 8]. The delayed consequences
of PAS treatment include a need for repeated hospitalisation
and additional surgical procedures, as well as the develop-
ment of persistent psychosocial and emotional problems
and deterioration in the quality of life [9-11]. Cases of preg-
nancy complicated by PAS are accompanied by increased
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morbidity and mortality of neonates, resulting mainly from
iatrogenic preterm births [6]. The risk can be reduced, both
for a mother and for a foetus, by an early diagnosis and
providing patients with specialist care at centres treating
patients with pregnancy complicated by placenta accreta
spectrum (PAS referral centres) [1,7, 12-14].

EPIDEMIOLOGY

Placenta accreta pathology is becoming an increasingly
common condition. In the 1970s and the 1980s, it affected
from one in 2,500 to one in 4,000 pregnancies [4], and its
rates rose to one in 533 pregnancies in 2002 [15]. The study
from 2016 conducted in the USA showed that PAS frequency
reached one in 272 pregnancies [16]. Its statistics for Poland
are not known. It is believed that the main factor contrib-
uting to this pathology is a continuously rising number
of caesarean sections.

CAUSES AND RISKFACTORS

The causes of PAS are still not well understood. In the
past, this condition was thought to be caused by an ab-
normal trophoblast invasion resembling neoplastic infiltra-
tion [17]. More recent studies show that the trophoblast
may attach to the modified uterine wall and placental villi
may later penetrate the restructured and spreading uterine
scar [18-20]. Among many PAS risk factors, placenta previa
is the most important, diagnosed in women with a history
of caesarean section [1, 21]. In this case, placenta accreta
develops possibly due to the embryo implantation in the
uterine scar or its vicinity (CSP, caesarean scar pregnancy).
Then, the developing trophoblast probably implants directly
into the myometrium and not into the decidua [20]. The ma-
jority, although not all, of caesarean scar pregnancies will
developinto clinically significant PAS; therefore, identifying
cases that may pose a serious hazard to the mother’s health
and distinguishing them from cases that will progress as
relatively normal pregnancies represents a significant chal-
lenge [22]. It was observed that the risk of PAS increases
with the number of caesarean sections performed. A large
multi-centre study in the United States demonstrated that
in the situation when a patient has placenta previa and had
caesarean sections in the past, this risk was 3%, 11%, 40%,
61%, and 67% for a history of one, two, three, four, and five
and more caesarean sections, respectively [21]. Furthermore,
placenta previa is found in about half of all PAS cases [23].
In the last 40 years, caesarean section rates have risen glob-
ally from 10% to over 30%, and this was accompanied by
a 10-fold increase in PAS rates [24].

Placenta accreta spectrum may also develop after other
uterine injuries, for example, frequent uterine curettages,
myomectomy, endometrial ablation, manual placenta re-
moval, or a frequently performed hysteroscopy for various

reasons, e.g. due to infertility [1, 25]. It was also observed
that PAS occurred more frequently after in vitro fertilisation,
in multiple pregnancies, when PAS occurred in previous
pregnancy, and in patients with a history of endometritis
[1,13, 26, 27].Very rarely, PAS may develop in women with-
out a history of procedures or other risk factors [13, 28].

CLASSIFICATION
The histopathological classification of PAS is based
on villi penetration, with this pathology categorised into:
® placenta accreta, in which villi are firmly attached to
the myometrium but do not penetrate it;
® placenta increcta, in which villi penetrate deep to the
uterine serosa;

® placenta percreta, in which the villi penetrate the entire
uterine wall, and in some cases may attach to other
organs in the lesser pelvis, such as e.g. the urinary blad-

der [29, 30].

The usefulness of this historical classification was
questioned because it focuses solely on the progressing
trophoblast invasion, and it is not correlated with the re-
sults of prenatal imaging, intraoperative evaluation, and
the targeted histopathological evaluation [31, 32]. In 2019,
the International Federation of Gynecology and Obstetrics
(FIGO) proposed a scheme for clinical classification of PAS
[33], and in 2020, an expert team published a document
concerning the PAS pathological classification and report-
ing, which roughly corresponded to the FIGO scheme [34].
These classification schemes are presented in Table 1. Ab-
normal trophoblast invasion in milder forms of PAS (FIGO 1,
Grade 1 PAS) is defined histopathologically, but PAS pro-
gress to more advanced forms (FIGO 2-3, Grade 2-3 PAS)
is diagnosed based on the visible placenta appearance and
location in the modified uterus, and the picture of the sur-
rounding maternal structures [33, 34].

DIAGNOSIS

Methods currently used to diagnose PAS are deficient
and their sensitivity is insufficient. Frequently, the diagnosis
is made only during labour, or intraoperatively, or ultimately
following histopathological examination. Therefore, it may
happen that treatment is provided at centres without the
necessary infrastructure, and this will result in poorer out-
comes, mainly due to an unexpected haemorrhage [35, 36].
It should be noted that the presence of placenta accreta
can never be entirely excluded based on an ultrasound
scan or magnetic resonance imaging (MRI) correctly per-
formed in a patient before birth. The risk assessment for
placenta accreta and a targeted ultrasound scan performed
by a gynaecology and obstetrics specialist experienced
in PAS diagnostics should form the basis for the diagno-
sis.In some centres, MRl is used as a primary diagnostic test.
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Table 1. Systems for classification of placenta accreta spectrum (PAS) anomalies [13, 33, 34]

Histopathological

classification’ [34] LA

Normal condition A layer of the decidualised endometrium
separates the placenta from the
myometrium

Grade 1 Areas of absent decidua between villi and
myometrium; uniform myometrial thickness

without thinning

Grade 2 Irregular placenta-myometrium interface,
without involvement of outer myometrium
(less than 75% of myometrial thickness);

intact uterine serosa

Grade 3

3A Irregular surface at the interface between
the placenta and the myometrium, with
involvement of its external part (> 75% of its

thickness); the uterine serosa intact

3D Deep myometrial invasion with disruption

of serosal surface

3E Extrauterine extension with placental
invasion into, or fibroadipose tissue

extension to, extrauterine structures

Clinical classification? (FIGO)
[33]

Normal condition

Grade 1

Abnormally adherent
placenta (AAP)
(placenta accreta)

Grade 2
Abnormally invasive placenta
(AIP) (placenta increta)

Grade 3
Abnormally invasive placenta
(AIP) (placenta percreta)

3a (limited to the uterine
serosa)

3b (with urinary bladder
invasion)

3c (with invasion of other
organs and tissues in the
lesser pelvis)

Characteristics

The placenta able to be separated
(spontaneously or
manually) after delivery

The placenta abnormally adherent, where
it is not possible to identify by palpation

a clean plane separating it from the
myometrium; frequently, uterine curettage
is required due to increased bleeding
during manual or instrumental separation
of the placenta

Abnormal macroscopic findings

over placental bed: placental bulge;
hypervascularity; dimple sign, with uterus
pulling in on gentle cord traction

Macroscopic findings over placental bed
and placental tissue seen through surface of
uterus without extension to other organs
Appearance of uterine window with base

of placenta visible through extremely thin
myometrium or single layer of serosa

Involvement of urinary bladder; clear
surgical plane cannot be identified between
uterus and bladder

Involvement or invasion of other pelvic
tissues or organs (may also include bladder)

'Requires hysterectomy or partial hysterectomy specimen; findings from delivered placentas and curettings are considered separately from PAS and designated basal
plate myometrial fibers; 2Does not require pathologic specimen because grades are assigned based on intraoperative findings; FIGO — International Federation of

Gynecology and Obstetrics

However, it is not possible to implement it as a routine
test due to its higher costs and limitations in the availabi-
lity of specialists experienced in MRl image interpretation
for PAS anomalies. Therefore, ultrasound scans remain the
preferred diagnostic method. Currently, studies are being
conducted on PAS biomarkers, but today no clinically useful
blood or urine tests are available that would enable forese-
eing the development of placenta accreta [37, 38].

RISK ASSESSMENT FOR PAS DEVELOPMENT

A medical interview performed by a doctor providing
pregnancy care or specialists performing the ultraso-
und scan represents a crucial part of screening for PAS.
It significantly influences the interpretation of imaging
results. On a routine basis, the interview should include
questions concerning the history of caesarean sections
and other surgical procedures in the uterus, such as my-
omectomy, uterine curettage, numerous hysteroscopies
or manual removal of the placenta. These and other fac-
tors presented in Table 2 may increase the risk of PAS

904

Table 2. Risk factors for placenta accreta spectrum (PAS) [39]

History

1. History of one or more caesarean sections

2. Other uterine procedures

— myomectomy
— hysteroscopy

— uterine curettage

— endometrial ablation

3. Manual removal of the placenta during the previous

pregnancy

2 &= & £

9.
10.
11.

PAS in the previous pregnancy
CSP in the previous pregnancy
PPH in the previous pregnancy
History of endometritis

Pregnancy resulting from assisted reproductive
technologies

Anatomical uterine defects
Multiple pregnancy
The use of an intrauterine device before pregnancy

CSP — caesarean scar pregnancy; PPH — post partum haemorrhage
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development [39]. Contrary to diagnostic imaging, the
interview does not require advanced specialistic knowled-
ge. In patients with PAS risk factors confirmed, multiple and
regular placenta evaluations are necessary, starting already
in the first pregnancy trimester. Anomalies on ultrasound
or MRl characteristic of PAS should raise greater concern in
patients with a positive history compared to those without
risk factors. It is important to perform the transvaginal
ultrasound scan (TVS) by the eighth gestational week to
exclude CSP, which is the most important risk factor for
PAS occurrence [40, 41]. If a CSP is found, the patient must
be informed about a high risk associated with further con-
tinuation of the pregnancy and presented with available
management options [41, 42]. In patients with a history of
caesarean section, the placenta location in relation to the
cervix and the caesarean section scar should be determined
in the 2" pregnancy trimester (optimally, in the 18t-22nd
gestational week). If the placenta is located much higher
and away from the scar, the risk of PAS is probably small.
However, when the placenta is found to cover the entire lo-
wer section, including the scar, a more detailed ultrasound
evaluation for PAS symptoms is recommended, preferably
at a PAS referral centre [41].

ULTRASOUND

An ultrasound scan is the primary method for diagnos-
ing PAS anomalies. Its sensitivity varies and depends on
many factors. They include the experience of an ultrasound
operator, scan conditions, equipment used and gestational
age. The sensitivity of ultrasound markers also varies due
to imperfections of previous research studies. These stud-
ies were characterised, among others, by a retrospective
character, a small number of cases, varying terminology,
and a lack of diagnosis confirmation at birth or after a his-
topathological examination [1]. The presence or absence
of a specific symptom mainly depends on the ultrasound
operator’s interpretation. To reduce the rate of diagnostic
errors, the European Working Group on Abnormal Inva-
sive Placenta (EW-AIP) proposed standardised ultrasound
scan descriptors in cases of suspected PAS [43]. International
Federation of Gynecology and Obstetrics recommendations
also considered them to normalise diagnostic criteria [44].
These markers are provided in Table 3.

The mostimportant risk factor implying PAS is placenta
previa [45]. This condition increases the risk of development
of thisanomaly and associated complications to the greatest
degree. Particular attention should be paid to placenta previa

Table 3. Standardised ultrasound descriptors for placenta accreta spectrum (PAS) [43, 44]

Ultrasound finding Definition

2D greyscale

Loss of “clear zone” (Fig. 1)

Abnormal placental lacunae

Loss, or irregularity, of hypoechoic plane in myometrium underneath placental bed (“clear zone")

Presence of numerous lacunae including some that are large and irregular (Grade 3 according to Finberg's

(Fig. 2) criteria [130]), often containing turbulent flow visible on grayscale imaging

Bladder wall interruption
(Fig. 3) lumen)

Myometrium thinning (Fig. 4)

Placental bulge (Fig. 5)

Focal exophytic mass (Fig. 6) Al ey Sl

Colour 2D Doppler

Uterovesical hypervascularity
(Fig. 7)

Subplacental hypervascularity

Loss or interruption of bright bladder wall (hyperechoic band or‘line’ between uterine serosa and bladder

Thinning of myometrium overlying placenta to < 1 mm or undetectable

Deviation of uterine serosa away from expected plane, caused by abnormal placental tissue into
neighbouring organ, typically bladder; uterine serosa appears intact but outline shape is distorted

Placental tissue seen breaking through uterine serosa and extending beyond it; most often seen inside

Striking amount of colour Doppler signal seen between myometrium and posterior wall of bladder;
this sign probably indicates numerous, closely packed, tortuous vessels in that region (demonstrating
multidirectional flow and aliasing artifact)

Striking amount of colour Doppler signal seen in placental bed; this sign probably indicates numerous,

(Fig. 8) closely packed, tortuous vessels in that region (demonstrating multidirectional flow and aliasing artifact)

Bridging vessels (Fig. 9)

Vessels appearing to extend from placenta, across myometrium and beyond serosa into bladder or other
organs; often running perpendicular to myometrium

Placental lacunae feeder vessels Vessels with high-velocity blood flow leading from myometrium into placental lacunae, causing

(Fig. 10) turbulence upon entry

Intraplacental hypervascularity = Complex, irregular arrangement of numerous placental vessels, exhibiting tortuous courses and varying

in 3D imaging calibers

2D — two-dimensional imaging; 3D — three-dimensional imaging
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in a patient with a history of caesarean sections. The most
frequently observed ultrasound PAS signs, which may also
occur in physiological pregnancy, include a loss of “clear
zone"— a physiological hypoechoic zone between the pla-
centa and the myometrium, the myometrium thinning to
less than 1 mm, the presence of abnormal placental lacunae,
and a subplacental hypervascularity with a presence of
bridging vessels under the urinary bladder. Other signs that
may occur include placental bulging, bladder wall interrup-
tion, focal exophytic mass, and increased vascularisation in
the bladder and uterus area (uterovesical hypervascularity)
[43, 44]. To improve the ultrasound scan sensitivity, it is
recommended to perform the scan with the urinary blad-
der filled and additionally using the vaginal probe and the
Doppler technique [13, 46]. Studies on other potentially
important symptoms visible in the ultrasound scan are being
conducted. As no individual symptom has a high diagnostic
value for PAS, it is recommended to jointly evaluate the re-
sults of an ultrasound scan, MRI (if performed), and the risk

Figure 1. Loss of “clear zone”

Figure 3. Bladder wall interruption

established in the interview for a given patient [13]. The sci-
entific reports proposed predictive models for the PAS risk
based on an analysis of the number and the characteristics
of ultrasound symptoms. However, these models have not
yet been appropriately verified and are characterised by
unsatisfactory false negative results [47-49]. It should be
emphasised that even when no ultrasound symptoms of PAS
are found, its diagnosis cannot be excluded in patients with
placenta previa, and the clinical risk factors present [13].

MAGNETIC RESONANCE IMAGING

The role of MRI in PAS diagnostics is less established.
Limitations in the MRI application result from a lower ava-
ilability of this method, higher costs, and fewer specialists
experienced in interpreting MRI images of the placenta.
However, in specific cases, MRl may provide crucial insi-
ghts, particularly when performed in centres with specia-
lists who have knowledge of interpreting placenta ima-
ges acquired using this technique [7]. In such conditions,

Figure 2. Abnormal placental lacunae

Figure 4. Myometrial thinning

906 www. journals.viamedica.pl/ginekologia_polska
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Figure 5. Placental bulge

Figure 7. Uterovesical hypervascularity (flow rate of 12.6 cm3/s)

Figure 9. Bridging vessels (flow rate of 29 cm?/s)

the MRI diagnostic sensitivity may be comparable to the
ultrasound scan [50, 51]. Characteristic PAS-related MRI
signs include abnormal placental bulging, intraplacental
T2-dark bands, myometrial disruption, abnormal vascu-
larisation of the placental bed and a heterogeneously

Figure 6. Focal exophytic mass

Figure 8. Subplacental hypervascularity (flow rate of 28.3 cm3/s)

Figure 10. Placental lacunae feeder vessels (flow rate of 12 cm3/s)

intensified placental signal (placental heterogeneity) [52].
Similarly, as in the case of ultrasound diagnostics, EW-AIP
proposed standardised PAS descriptors for MRI [53]. Pla-
centa previa and its bulging are the most consistent symp-
toms in the MRI scan, although they may also be found
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in cases notaccompanied by PAS [54]. Considering MRI costs
and uncertain usefulness, it is recommended only in cases
when it can be expected that this scan will provide impor-
tant clinical information exceeding ultrasound possibilities,
for example, in cases of suspected placental invasion into
the posterior uterine wall or the perimetrium, or difficult
scan conditions, for example, in obese patients [13, 29].

ARRANGING CARE FOR PATIENTS WITH PAS

In treating patients with suspected PAS, the appropriate
preparation of the health care system, medical care centres,
or clinical teams is more important than the experience
and skills of an individual specialist. It remains a significant
challenge due to the low rates of this condition, the required
high level of specialist knowledge, and the need to involve
extensive hospital resources. Unfortunately, the percentage
of PAS cases undiagnosed before birth remains high (up to
ca. 50%) [55, 56]. Therefore, all centres providing obstetrics
care should have an action plan prepared for unforeseen
cases, as well as perform a self-assessment to verify whether
they can provide routine care to patients with PAS or whe-
ther they will refer such cases to more specialistic centres
(PAS referral centres) [57, 58].

Similarly to other scientific associations — American Col-
lege of Obstetricians and Gynecologists (ACOG), Society for
Maternal-Fetal Medicine (SMFM) [7, 58, 59] — The Polish So-
ciety of Gynecologists and Obstetricians Guidelines experts
recommend ensuring that centres where women with su-
spected PAS are to be treated are provided with resources
appropriate for a level Il maternity care centre. Hospitals
should be provided with immediate 24/7 access to a blood
bank and intensive care units for adults and neonates and
have gynaecology and obstetrics, surgery, anesthesiology,
neonatology, and possibly also gynaecological oncology,
urology and interventional radiology specialists experien-
ced in complex maternal and obstetrics complications such
as PAS (Tab. 4). Those centres should have a cross-disciplina-
ry team involved in analyzing cases and regularly improve
their skills to optimise the care provided to patients with PAS.

Hospitals and obstetrics care centres with smaller re-
sources or insufficient experience should develop, toge-
ther with voivodeship consultants, management algori-
thms. They should cooperate with PAS referral centres to
refer patients to them. Patients should be sent as early as
possible, optimally at the moment of a diagnosis or a su-
spected diagnosis, for verification so that the diagnosis
can be confirmed and the patient’s management at a centre
most suitable for a given case can be planned around the
26th-32nd gestational week. If PAS is diagnosed unexpec-
tedly during labour, a patient can be referred to centres of
a higher referral level, and this approach is preferred (if the
patient’s condition allows).

Table 4. Organisational recommendations for a placenta accreta
spectrum (PAS) referral centre

No. Requirements for a PAS referral centre

A cross-disciplinary team with an experience

l in PAS treatment, available 24/7:

— an ultrasound/MRI expert (gynaecology and obstetrics
specialist/radiology specialist)

— an experienced gynaecology and obstetrics specialist
(or perinatology specialist)

— an anaesthesiology specialist experienced in complex
obstetric cases

— a surgeon experienced in pelvic surgeries
(or a gynaecological oncology specialist)

— an urology specialist

— a neonatology specialist

— an interventional radiology specialist

2 Access to an intensive care unit for adults
3 Access to an intensive care unit for neonates

Possibility to perform a quick and massive transfusion

4 of blood products

MRI — magnetic resonance imaging

ANTENATAL CARE

Comprehensive care for a pregnant woman with PAS
requires individual risk level assessment to adjust the man-
agement, appropriately prepare medical resources, and
develop the care plan. As has been mentioned above, risk
stratification should be performed after a detailed interview
concerning the patient’s history and performing necessary
imaging scans. Information provided to the patient and her
family should include practical and emotional aspects, tak-
ing into account the assessed risk, foreseen severity of PAS
anomalies, and potential complications, including its nega-
tive impact on fertility in the future (a possible hysterectomy
during the caesarean section). Furthermore, prognoses for
the newborn baby should also be discussed, considering the
fact thatin the case of PAS anomalies, the majority of births
are premature (< the 37t gestational week). Risk stratifica-
tion can be modified after successive imaging scans during
care for a pregnant woman, and this should be considered
in the guidance. The patient should be informed where
to find reliable information [e.g. from the International So-
ciety for Placenta Accreta Spectrum (IS-PAS)].

From a practical point of view, the management plan and
resource preparation should consider haemorrhage risk
control, arranging a place and date of birth, and preparing
a cross-disciplinary team (the case discussion). If a given
centre does not have appropriate facilities or experience,
referring the patient to a more specialised centre is strong-
ly recommended. Due to a risk of haemorrhage, anaemia
and/or iron deficiency should be excluded in the patient,
and treatment should be initiated sufficiently in advance if
haemoglobin levels are below 10.5 g/dL or the ferritin blood
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level is lower than 30 ng/dL [60, 61]. If a premature birth is
planned, an antenatal course of steroids should be consid-
ered [62]. The scheduled admission date should be agreed
upon individually, considering the estimated risk and the
patient’s place of residence. Asymptomatic patients may
be provided care in outpatient settings until the planned
admission date. In the case of patients presenting with
significant clinical symptomes, such as bleeding, uterine con-
tractions, or premature outflow of amniotic fluid, continuous
hospitalisation in a PAS referral centre is recommended.
There, the periodic evaluation of the risks and benefits as-
sessment of delivering the baby by a caesarean section
needs to be conducted based on the current condition
of the pregnant woman, including intensified bleeding and
laboratory parameters (including a blood count, coagula-
tion, fibrinogen, and gasometry). It is necessary to secure
the availability of blood products [packed red blood cells
(PRBC) (4-6 units), plasma, platelets, or possibly cryopre-
cipitate]. Simultaneous monitoring of the foetus condition
is also recommended, including an ultrasound scan with
the placenta evaluation, a Doppler scan every seven days
on average, and a nonstress test (NST) cardiotocography
recording at least once daily [41].

The proposed management algorithm for antenatal
and postpartum care in placenta previa and PAS cases was
published in Ginekologia i Perinatologia Praktyczna (2022,
vol. 7, No. 2, pages 92-95) [41].

DELIVERY DATE

Based on available publications, expert opinions, and
guidelines of scientific associations, the 34t + 0-35% + 6 ge-
stational week is an optimum date for a caesarean section
in the case of suspected or confirmed PAS if there are no
bleeding or labour signs [7, 12, 29, 63, 64]. A strategy for
planning a caesarean section at the late stage of premature
labour results from the observation that an elective caesa-
rean section at that time is associated with a significant
reduction in the risk of maternal complications, including
areduction in therisk of life-threatening haemorrhage when
compared to cases of urgent and unprepared labour (23%
vs 64%) [65]. A caesarean section at an earlier time should be
considered in patients with a high risk of severe PAS (Grade 3
according to FIGO, involvement of organs in the vicinity,
the perimetrium, PAS involving an extensive uterine area
in imaging scans), when episodes of bleeding or premature
contractions occurred, or who are hospitalised for premature
rupture of membranes [63]. Itis recommended to administer
a course of steroids preceding an elective caesarean section
performed before the 35t gestational week [12, 63, 64]. Birth
at a later stage, nearer the 37t gestational week, can be
considered in cases without diagnosed placenta previa,
when a diagnosis is uncertain, or in patients without listed

risk factors for an unexpected haemorrhage. In each case,
a balance of benefits and risks of an earlier caesarean section
versus the consequences of preterm birth for the baby needs
to be considered [63, 66].

PREOPERATIVE PREPARATION

In cases of PAS anomalies, several aspects need to be
considered during surgery planning due to their complex
nature. Personnel need to be prepared for possible resuscita-
tion and massive blood transfusions. At least one additional
venous access must be provided for a transfusion of fluids
and blood products using catheters of a large diameter [67].
If a referral centre has devices for recovering blood from
a surgical site (cell saver), their use during surgery should
be considered [7, 68]. Itis also recommended to determine
the patient’s blood type and ensure the availability of blood
products [PRBC, fresh frozen plasma (FFP), platelets, and
possibly cryoprecipitates, fibrinogen, activated factor VII
or prothrombin complex concentrate] in quantities corre-
sponding to the foreseen difficulty of the surgery, bearing in
mind that the maximum blood loss may be at an unforeseen
level [7]. If anti-blood cell antibodies are detected, it may
be necessary to consult a blood bank to select compatible
blood products appropriately.

The consultation with an anesthesiology specialist rep-
resents an important part of preoperative preparations,
possibly with a specialist experienced in care for women
with PAS anomalies or in the treatment of massive obstetric
haemorrhages [69]. The best possible method of anaes-
thesia in PAS cases has not been established, and it may
change during the surgery depending on the patient’s clini-
cal status. Most referral centres prefer neuraxial anaesthesia
during the entire surgery or its part until the infant delivery
or a significant haemorrhage occurs [70, 71].

It is recommended to select an operating theatre that
guarantees the most accessible access to the equipment
needed for the surgery, a quick transfusion of blood prod-
ucts, or intraoperative specialist consultations. Hybrid op-
erating theatres or combined labour and operating rooms
are used in many centres [72]. Accordingly, the patient’s
position on an operating table should ensure easy access for
an extensive laparotomy, quick intubation, and placement
of many venous accesses for transfusions, as well as provide
access to the crotch area for periodic blood loss assessment,
transvaginal procedures, or cystoscopy and ureteral catheter
placement, if necessary [73].

If urinary bladder involvement or placenta invasion in
the perimetrium is suspected, routine preoperative cys-
toscopy for the urinary bladder evaluation and preventive
securing of ureters by inserting ureteral catheters are a con-
troversial approach and not recommended as routine man-
agement procedures [1, 7, 12, 74]. However, some studies
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show that this management results in a reduced risk of
the urogenital system injury during a hysterectomy [75, 76].
The final decision depends on the operator’s experience and
the agreed individual operating plan.

In PAS, the most common complication associated with
the surgery is massive blood loss that may occur even in
the case of optimum preoperative planning and provid-
ing the patient with care in a referral centre guaranteeing
access to an extensive infrastructure and advanced surgi-
cal knowledge [63]. This results mainly from an extensive,
proliferative vascular system that may develop from inter-
nal and external iliac vessels and even from the aorta and
ovarian vessels at any location in the pelvis. A characteristic
feature of these vessels is their hypertrophy and a very high
blood flow [77, 78]. Many PAS referral centres cooperate with
interventional radiologists using intravascular procedures
such as balloon vascular occlusion or embolisation, which
may limit blood loss. There is a significant discrepancy in the
obtained study results, limiting the possibility of providing
general recommendations and comparing their effective-
ness. Many authors advocate the use of these procedures,
stating that they reduce blood loss and the need for a trans-
fusion, as well as improve the visibility in a surgical site
[79-83]. However, other studies do not show any benefits
and their authors criticise the use of these methods [84-86],
stating that occlusion balloons cannot prevent catastrophic
bleeding because blood flow to the pelvis is maintained
by the development of extensive collateral vessels during
pregnancy [84, 87].There are also reports of ruptured vessels
and thromboembolic complications associated with the use
of catheters, and this questions the risks-to-benefits ratio in
the case of these balloons [88-92]. Currently, the available
evidence isinsufficient to formulate strict recommendations
for their use [12, 63]. Further prospective studies are required
to confirm and define the benefits of balloon occlusions and
embolisation in PAS cases. Therefore, it is recommended
that a decision in this respect depends on the experience
of a referral centre and an individual operating plan.

LABOUR AND INTRAOPERATIVE CARE

Currently, no clear scientific evidence based on
high-quality comparative data is available to determine the
best method for the treatment of patients with PAS. There
is a significant variation in the clinical practice between
centres and treatment outcomes are diversified. In this
situation, most teams managing PAS cases draw on local
experiences. It is recommended to develop a management
plan covering disease characteristic (a risk assessed based
on the patient’s history and diagnostic imaging results),
gestational age at the moment of birth, the experience of
a surgery team, and resources available at a given centre.
The management plan should consider the preferences

of the pregnant woman. Management strategies can be

divided into four groups:

1) a hysterectomy during a caesarean section with the
placenta left in situ;

2) conservative management with the placenta left in situ;

3) anelective hysterectomy delayed several days or weeks
with the placenta left in situ;

4) partial resection of the myometrium with uterine recon-

struction; [7, 29, 63, 93, 94]

Suppose placenta accreta is not confirmed intraopera-
tively, and the placental separation is normal. In that case,
the caesarean section procedure can be continued, with par-
ticular attention paid to the possibility of increased bleed-
ing from the placental site, requiring pharmacological and
surgical treatment [95].

These recommendations do not discuss in detail PAS
management at early pregnancy stages or cases of ectopic
CSP, which is currently considered a precursor condition
for PAS anomalies.

Hysterectomy during a caesarean section

The removal of the uterus during a caesarean section,
with the placenta left in situ, remains the most common
management method in most PAS centres, used in about
90% of the cases [1, 63, 96-98]. Usually, a hysterectomy
is the most suitable management method in the case of
massive, active bleeding and haemodynamic instability
of the operated patient, as well as represents an alternate
or rescue procedure when other management strategies
fail [7]. In the case of an experienced operating team and
less advanced PAS cases, radical management reduces the
risk of the most severe complications and poorer outcomes
when compared to alternate methods [13].

In the PAS cases, a perinatal hysterectomy is a procedure
that is technically complicated and potentially hazardous
when compared to a hysterectomy performed in women
who are not pregnant, as it is associated with a high rate
(40-50%) of severe complications in the mother. The mor-
tality rate may reach 7% (Tab. 5) [93]. This results from a risk
of massive bleeding largely associated with the placenta
accreta pathology, mainly with the very extensive neovascu-
larisation. In the third pregnancy trimester, the uterus is 30 to
40 times larger than the non-pregnant uterus, and blood
flow in uterine arteries is ten times higher, representing even
17% of the cardiac output (700 mL/minute) [13]. Anatomical
changes, such as distension and deformation of the lower
uterine section, non-physiological location of uterine arter-
ies and ureters, and deformation and frequent placental
invasion of the urinary bladder are present. Numerous adhe-
sions between organs resulting from previous surgeries may
represent an additional difficulty [13]. Therefore, it is recom-
mended that a hysterectomy be performed by a team of
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Table 5. Complications associated with surgery for placenta accreta
spectrum (PAS) disorders [63]

Complications Frequency
Median estimation of blood loss 2-3L
Median units of packed red blood cells transfused 3.5-54
Large-volume blood transfusions (>10 L) 5-40%
Urinary bladder injury 7-48%
Ureter injury 0-18%
Admission to intensive care unit 15-66%
Bowel injury/obstruction 2-4%
Venous thromboembolism 4%
Surgical site infection 18-32%
Reoperation 4-18%
Maternal mortality 1-7%

surgeons who are experienced in this procedure. There are
significant differences between centres concerning surgical
techniques that may be recommended to reduce the risk of
surgical complications. Most experts recommend an incision
in the medial line for better visualisation of the abdomi-
nal cavity and free access for dissection within the pelvis
[12,13]. However, a transverse incision may heal faster and
reduce the risk of postoperative hernia. It is more aesthetic
and satisfactory for the woman, too. No studies compared
outcomes for the mother or child depending on the skin
incision type [12, 99]. Other transverse incisions, such as
Pfannenstiel and Maylard incisions, were described and may
be used both for aesthetic reasons and for potential reduc-
tion in the rate of postoperative complications. An operating
team should decide on the type of skin incision used. The
placental location, the grade of the suspected invasion, the
possibility of intraoperative complications, the mother’s
build, gestational age, and the operator’s preferences should
be considered. The uterus should be incised away from the
placenta to prevent its transecting. To determine the loca-
tion of the placental edge more precisely, an intraoperative
ultrasound scan can be performed, with a probe secured
in a sterile way and placed directly on the uterus [12, 13].
Although preventive administration of oxytocin after birth
during a routine caesarean section is recommended to
prevent postpartum haemorrhage [95], routine oxytocin
administration during a caesarean section in suspected PAS
cases has not been studied [12]. The preventive administra-
tion of oxytocin immediately after birth increases uterine
contraction, and this may be helpful during the assessment
of whether the placenta separation proceeds correctly. If the
entire placental surface penetrates pathologically into the
myometrium, its contraction will not result in placental sepa-
ration. However, if the placenta is partly adhering or invasive,

the uterine contraction may result in its partial separation,
resulting in increased blood loss, and this may induce the
operator to remove the remaining placenta by force or to
perform a more hurried hysterectomy. Taking this risk into
account, itis recommended not to administer routinely the
uterotonic agents immediately after the infant’s birth in
cases of suspected PAS. Instead, the complete evaluation
should be performed following recommendations on the
intraoperative diagnosis described below. If the placenta
was removed entirely or partly, or if significant bleeding has
already occurred, uterotonic agents should be administered.

Although placenta accreta may be suspected before
birth, the final confirmation is made when the placenta
does not separate after the child is born. In PAS, attempts
at separating the placenta by force may result in a cata-
strophic haemorrhage. No scientific evidence demonstrates
which clinical diagnostic method correlates best with the
gold-standard histopathological diagnosis [12]. Considering
a high risk of false positive results in all methods of antena-
tal diagnostics, reliable intrapartum evidence is required,
confirming that the significant PAS exists before surgical
treatment is initiated, particularly before a hysterectomy [7].
Therefore, based on expert opinions, as the first step after
opening the abdominal cavity, it is recommended to evalu-
ate the anterior uterine wall and walls of the lesser pelvis for
PAS symptoms, including abnormal distension of the lower
part of the uterus with blueish/purple colouration of the
wall, the myometrium thinning with the placenta showing
through, with a possible invasion of the serosa, and the
excessive abnormal vascularisation of the lower segment
(especially with vessels running craniocaudally in the peri-
toneum). If those signs are not visible, then in the second
step, the uterine incision should be performed according
to the level of suspected PAS. A gentle cord traction should
be attempted if the placenta was not transected. If the cord
traction results in the uterus being pulled inwards without
any separation of the placenta (the so-called “dimple sign”)
and shrinking of the uterine body is visible, independent
of the placenta bed (the snowman sign), then PAS can be
diagnosed. If PAS has not been diagnosed in the previous
two steps, a gentle palpation may be attempted to evalu-
ate whether the placental separation plane exists. Caution
should be observed to avoid causing haemorrhage. If a deci-
sion was made to initiate conservative management with
the placenta left in situ or a strategy of the delayed hyster-
ectomy was chosen, the placenta should not be separated,
but the uterus and the abdominal wall should be sutured.
Similarly, when the patient is found eligible for removal of
the uterus, it is recommended to suture the uterus with
the placenta and start the hysterectomy. Only when PAS is
not confirmed, and the placenta is separated correctly, the
caesarean section procedure can be continued, bearing
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in mind a possibility of increased bleeding from the placenta
site, requiring pharmacological and/or surgical interven-
tion, as in other obstetric haemorrhages [95]. The proposed
algorithm for surgical management is shown in Figure 11.

The removal of the uterus should start with gradual
devascularisation, with the uterine and ovarian mesentery
cut at the first step, to ensure greater mobility of the uterus,
reduce blood supply from the collateral circulation, and pro-
vide access to vascular bundles. Then, areas of the greatest

vascularisation are resected, including the urinary bladder,
and vascular bundles are cut. These stages of the operation
are most difficult and associated with possible injuries in
structures in the vicinity, mainly the urinary bladder and
ureters when the procedure needs to be accelerated due
to bleeding.

In some instances, the procedure can be limited to
a subtotal hysterectomy (removing the corpus of the ute-
rus). There is no scientific evidence available that a routine

Signs absent

Make an incision in the uterus above
the placental edge (an intraoperative
ultrasound scan), taking out the foetus
and cutting of the umbilical cord

Pull the umbilical cord gently, watching
for “dimple” and snowman signs

When no signs present — attempt
to gently separate the placenta

The placenta separated

PAS not confirmed
— possible bleeding from the placental site

Pre-operative management
1. Risk assessment based on the medical history and diagnostic imaging
2. Preparing the operation protocol
3. Informing the patient and obtaining the informed consent
4. Securing 4-6 units of PRBC, FFP, PP, cryoprecipitate,
5. Tranexamic acid 1 g i.v.
6. Preventive antibiotic therapy
7. A system for blood recovery from a surgerical site — cell salvage (if available)
8. Consider catheterisation of ureters
9. Consider balloon occlusion/embolisation of internal iliac arteries/uterine arteries

Laparotomy
(in the medial line or a wide transverse incision)

Evaluate the anterior uterine wall

Signs present
— no placental separation

A lack of a separation plane

Signs present
(the lower part of the uterus distended
with bluish/purple colouring of the wall,
thinning of the myometrium with the placenta
visible, invasion of the serosa, abnormal
vascularisation of the lower segment)

PAS confirmed
— initiate the selected management strategy

Figure 11. An algorithm for operation in the case of suspected placenta accreta spectrum (PAS); PRBC — packed red blood cells; FFP — fresh frozen

plasma; PP — packed platelets; i.v. — intravenosa
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subtotal hysterectomy in all PAS cases reduces the risk of
complications or mortality in mothers when compared to
a radical hysterectomy. In the largest published study, a ra-
dical hysterectomy was associated with a higher number of
injuries, mainly to the urinary bladder, a higher frequency of
gastrointestinal disorders, and a longer hospital stay. A sub-
total hysterectomy was associated with a higher number of
reoperations, a higher frequency of transfusions, and a higher
rate of perioperative mortality for mothers [100]. The hyste-
rectomy type should be individually considered in each case,
considering the location and grade of PAS suspected before
birth and found during laparotomy, bleeding intensity, stabi-
lity of the patient’s haemodynamic status, and the operating
team’s skills, experience, and preferences. In cases of cervical
involvement, a radical hysterectomy should be performed.

Conservative management
with the placenta left in situ

In the case of PAS, the elective leaving of the placenta in
situ is a preferred management method in many regions of
the world, both to preserve the uterus and fertility, and to re-
duce the rate of postoperative complications [13, 101]. When
placenta accreta is left in situ after the child’s birth, a gradual
reduction in blood flow in the uterus, the perimetrium, and
the placenta may be expected. This will result in secondary
necrosis of the chorion and, in theory, in a gradual separa-
tion of the placenta from the uterus and of the penetrating
chorionic tissues from the neighbouring pelvic organs.

After infant delivery and diagnosis of placenta accreta
in the way mentioned in the previous chapter, the um-
bilical cord should be cut close to its attachment to the
placenta, and the uterus should be sutured. Postoperative
preventive antibiotic therapy is recommended to minimise
the risk of infection. The literature review conducted up
to 2007 showed that of 26 women with the placenta left
in situ, the outcome was positive in 22 (85%) cases, and
only four (15%) patients required a secondary hysterec-
tomy for a massive obstetric haemorrhage or an infection
[102]. A French multicentre retrospective study covering
167 cases of PAS demonstrated a general effectiveness of
preservation of the uterus in 78% of patients, and severe
maternal complications affected 6% of the cases (Tab. 4)
[101]. One case of a mother’s death was noted, caused by
a multisystem organ failure and septic shock after an addi-
tional methotrexate administration into the umbilical cord.
The empty uterus was achieved spontaneously in 75% of the
cases within 13.5 weeks on average (4-60 weeks) [101].
The results of that large study and other studies suggest
that centres with limited experience in conservative treat-
ment of PAS may attempt to preserve the uterus by leaving
the placenta in situ. Still, ensuring continuous patient care
in a referral centre, including emergency access to blood

products, interventional radiology, urology and gynaeco-
logical surgery, is crucial [102-106]. Additional procedures
(such as embolisation or vascular ligation, temporary bal-
loon occlusion of internal iliac arteries, postprocedural
methotrexate administration, or hysteroscopic removal
of residual chorionic tissues) may be used in the strategy
for leaving the placenta in situ to reduce morbidity rates
or accelerate resorption of the placenta [107]. Currently,
no results of randomised clinical studies evaluating those
procedures are available. In general, scientific data suggests
that leaving the placenta in situ is not a recommended
choice but may be an option for women who want to pre-
serve their fertility and agree to strict monitoring at centres
having the required specialist knowledge.

Elective delayed hysterectomy

A delayed hysterectomy may be an alternate strategy
to the immediate removal of the uterus. It is performed
several weeks after the caesarean section with the placenta
left in situ, thus enabling a reduction in the risk of complica-
tions associated with complex surgeries in cases of severe
PAS, as well as reducing the risk of delayed complications
related to leaving the placenta for the complete spontane-
ous expulsion or resorption. The selection of this strategy
should be preceded by a systematic analysis of a given
case at a referral centre, with an evaluation of the results of
diagnosticimaging scans of the lesser pelvis, the uterus, the
urinary bladder, and the perimetrium. In the selected cases
in which the delayed hysterectomy is chosen, a repeated
intraoperative analysis of the patient’s clinical status and the
local condition should be performed after the child is taken
out. Asignificant active bleeding is a contraindication to the
delayed hysterectomy. The use of additional procedures,
such as balloon occlusion, embolisation of uterine arteries,
or placement of catheters in ureters, is acceptable. Still, no
clear assessment of the significance of those procedures
performed during clinical studies is available. Current re-
ports show that delayed hysterectomy is associated with
a reduction in the estimated blood loss and the volume
of the blood products administered compared to the im-
mediate procedure [108, 109]. The disadvantage of this
management is a need for at least two hospitalisations and
procedures in the patient, resulting in a longer total surgery
time and a longer postoperative stay [109]. The frequency of
other surgical and postoperative complications is similar to
the case of the immediate hysterectomy [108].

Partial myometrium resection
and reconstruction of the uterus
One of the conservative management methods may
be a strategy of partial myometrium resection and recon-
struction of the uterine wall, used in many referral centres
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[110-112]. This strategy involves the placenta resection
with the adjoining uterine muscle layer in precisely selected
cases, followed by the repair and reconstruction of the re-
maining uterine wall [113]. This procedure is performed
during a caesarean section. The operator’s experience is
crucial for its success, as they may decide about a partial
resection or a hysterectomy following an intraoperative
evaluation of the patient’s local and clinical status. With
carefully performed eligibility assessment, the partial re-
section procedure is associated with reduced blood loss
and surgical complications [12, 114]. Most experts agree
that a local resection is possible in cases when the placenta
invades less than 50% of the surface of the anterior uterine
wall, without the involvement of the cervix, the perimetrium
and the posterior uterine wall, and when a margin of at least
2 cm of the healthy myometrium is available above the
cervix, enabling uterine wall reconstruction [12, 93, 113].
The ability to correctly decide when to use this approach
is a skill that develops only with relevant experience. The
uterine wall resection and repair can be combined with
processes of pelvic devascularisation, compression sutur-
ing, or balloon tamponade to reduce blood loss during the
surgery [115, 116].

Before the procedure, the patient in whom this appro-
ach is considered needs to be informed that the partial
resection may not be possible or may result in significant
bleeding, which will require a rescue hysterectomy. Similarly,
the patient should be advised against getting pregnant after
areconstruction procedure with preservation of the uterus
due to serious doubts concerning the safety of the subsequ-
ent pregnancy in the presence of significant deformation of
the uterus and extensive scarring. In this case, a subsequent
pregnancy may be complicated by PAS recurrence in as
many as 29% of the cases, as well as by a uterine rupture and
premature birth [12, 93, 117]. Women who wish to maintain
their fertility despite all those factors should be advised whe-
ther it is possible. If the conservative treatment is effective,
the subsequent pregnancy rate is between 86% and 89%
[118, 119]. There is no evidence of a relationship between
the PAS grade, conservative management methods, and
effective fertility preservation.

Intraoperative PAS diagnosis

If previously undiagnosed PAS is found, the manage-
ment should depend on individual clinical circumstances. If
the patientis haemodynamically unstable or an intrauterine
fetal compromise is diagnosed, a quick caesarean section
may be necessary. However, the final management, invo-
Iving the removal of the uterus or a conservative strategy,
is not absolutely or immediately required if the patient’s
clinical status stabilises. In practice, diagnosing placenta
accreta during a caesarean section in a patient in a stable

clinical condition offers an opportunity for reconsidering
and evaluating whether the procedure should be continued
in each case.The operating team makes this decision based
on their experience, specialist knowledge, skills, and other
resources available at the medical centre. When the PAS
anomalies exceed the abilities of the operating team or the
medical centre, suturing the abdomen wall and transferring
the pregnant woman to a referral centre may represent one
of the possible solutions. However, when the diagnosis is
made already after the baby is taken out, the patient is
haemodynamically stable, and there is no active bleeding;
the uterus and the walls can be sutured with the placenta
left in situ. This solution may be safer than an attempt to
remove the uterus in circumstances of insufficient resources,
especially blood products, and when it concerns an inexpe-
rienced operating team. The elective removal of the uterus
can then be performed after several hours or days when
the resources are prepared, and an experienced operating
team arrives or after the patient is transferred to a referral
centre to be provided further care there. In this situation,
recommendations include strict monitoring of the patient’s
haemodynamic stability, implementation of necessary life-
-saving care and resuscitation, e.g. fluid supplementation,
a transfusion of blood and blood-derived products, and
administering antifibrinolytic agents.

PROCEDURE IN THE CASE OF EXTENSIVE
HAEMORRHAGE ASSOCIATED
WITH PAS MANAGEMENT

Currently, no clinical study results are available that
support a specific management strategy for an extensive
haemorrhage in PAS. In this case, the selection of a par-
ticular management method differs depending on the
available resources and experiences of a given centre and
the preferences of the operating team. Performing the
simplest techniques with the lowest rate of complication
as the first approach is a reasonable strategy [1, 12]. In
the case of a massive haemorrhage occurring after the
placenta removal, intrauterine tamponade should be the
procedure of the first choice (e.g. using balloon tampon-
ade). If this method proves ineffective or the placenta re-
mains in place, uterine devascularisation with or without
compression sutures represents an additional supportive
approach. The last procedure that may be tried is ligation
of internal iliac arteries, depending on the experience and
skills of the operator, as this procedure is associated with
the highest risk of postoperative complications. When the
undertaken actions are ineffective, the patient is haemo-
dynamically unstable, or bleeding is life-threatening, the
rapid hysterectomy must be performed as soon as possible.
Compression of common iliac arteries or the aorta may be
used as a method to gain time for temporarily stopping
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the bleeding, stabilising the patient’s clinical status by
fast filling of the vascular bed, and a transfusion of blood
products, followed by immediate performance of the final
procedure [12]. “Packing” of the lesser pelvis can also be
performed to stabilise the patient’s status before further
treatment or transport to a referral centre.

A transfusion of PRBC or FFP must follow the transfu-
sion protocols without undue delay. Fluid resuscitation
should be adjusted to changes in haemodynamic para-
meters, the volume of urine excreted, and lactate levels or
base deficit in the blood. The initial treatment involves in-
travenous administration of the heated crystalloid solution
ataratio of 3:1 concerning the estimated volume of blood
lost. If the therapy using balanced crystalloids is ineffective,
administering colloids at the smallest possible dose must
be considered. In the case of a massive haemorrhage,
a universal blood (0 RhD negative) transfusion needs to be
initiated without waiting for a result of the cross-match test
before a product compatible with the patient’s blood type
isreceived. In the case of a severe haemorrhage, apart from
PRBC, an FFP transfusion is necessary, and a transfusion of
packed platelets (PP) and cryoprecipitate needs to be con-
sidered [120-123]. In the case of transfusions of = 5 units
of PRBC, 1 unit of FFP per every two units of PRBC and
one unit of PP per every five units of PRBC need to be ad-
ministered. In cases of heavy bleeding (requiring a PRBC
transfusion), PP needs to be administered if the platelet
count is below < 50 000/pL and 1 unit of cryoprecipitate
per 10 kg body weight needs to be administered when the
fibrinogen level is < 1.5 g/L. In cases of massive bleeding,
the administration of fibrinogen products, cryoprecipitate
or FFP with PRBC must be considered from the treatment
initiation (the target fibrinogen level > 1.5-2.0 g/L). In
cases of massive haemorrhages, one unit of FFP and one
unit of PP must be administered per every PRBC unit.
Hypothermia prevention is also important, as well as ad-
justment of acidosis and hypocalcaemia (maintaining Ca
2+ levels at > 0.9 mmol/L), as these disorders impair blood
coagulation [124, 125]. Tranexamic acid (TA) should be
administered in each case of massive bleeding, preferably
as soon as possible after the onset of significant bleeding,
at a dose of 1-2 g, i.e. 15-30 mg/kg of body weight, be-
fore fibrinogen substitution (factor concentrate or FFP) is
considered [126].The advantages of early tranexamic acid
administration in the reduction of maternal mortality rates
were proven in the WOMAN study — a large multicentre,
double-blind study comparing tranexamic acid with pla-
cebo in the prevention of deaths resulting from all causes
of bleeding, including PAS and other complications [127].
In cases of heavy bleeding, in clinical settings of an un-
controlled haemorrhage that is not stopped by surgical
intervention and a transfusion of blood components, TA,

and fibrinogen, the administration of recombinant acti-
vated factor VII (rFVlla; 40-90-120 ug/kg body weight)
needs to be considered. [128, 129]. A detailed protocol for
surgical and pharmacological intervention is provided in
recommendations of the Polish Society of Gynecologists
and Obstetricians “Postepowania w przypadku wystapienia
krwotokéw okotoporodowych” [95].

POSTPARTUM CARE AFTER PAS
MANAGEMENT

Patients post PAS-related surgery require not only stand-
ard postpartum care but also additional attention to their
special needs, mainly related to intensive management
procedures. Cooperation between the obstetrics and the
postoperative and/or intensive care unit teams is important.
Apart from the specialist treatment, for which an anaes-
thesiology and intensive care specialist is responsible, the
patients require daily cross-disciplinary care, particularly
provided by a gynaecology or perinatology specialist expe-
rienced in PAS management. At every ward, patients can be
provided with some elements of postpartum care, like lacta-
tion support or ensuring the mother’s contact with the new-
born baby. The team managing PAS complications needs to
inform other people involved in the care of those patients,
i.e. nurses, personnel, and consultants at a given facility,
about the specific needs of these puerperaes. Elements of
their care that need to be considered first include monitor-
ing of bleeding (drainage) and the risk of reoperation, pain
management, and restoring the function of the urinary and
gastrointestinal tracts. Understanding the course of opera-
tive events enables the introduction of modifications in the
management versus the standard postoperative care after
labour. In the postpartum period, patients with PAS compli-
cations require emotional support due to the highly stressful
and unexpected character of their experience, especially
in contrast to their motherhood-related expectations. Cir-
cumstances associated with birth and PAS-related surgeries
expose the patients and their families to great suffering,
fear, a sense of loss, and trauma of varying intensity. Stress
related to the stay at the intensive care unit may represent
an additional burden. Thus, the disorders may persist for
weeks or even months after discharge from the hospital.
It may be helpful for patients with PAS and their families
if they are provided with educational materials, recovery
planning protocols, easy access to specialist evaluation of
PAS complications by a psychologist, and support at every
stage, from the diagnosis through postpartum recovery up
to so-called “post-PAS life”.

CONCLUSIONS
Placenta accreta spectrum is a condition which may be
threatening to the patient’s life to a degree higher than it is
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the case in other obstetric situations. Its incidence will prob-
ably increase with time due to an increase in the number of
caesarean sections worldwide. Physicians should be aware
of the difficulties and challenges associated with diagnostics
and treatment of this condition. Patients should be provided
care in specialist referral centres with resources to meet
an extensive range of needs resulting from the PAS diagnosis.

In the management of this condition, the most crucial
step is a clinical risk assessment for the occurrence of PAS
related to a history of uterine surgeries, as well as a specialist
ultrasound scan. In cases diagnosed before birth, a hyster-
ectomy during a caesarean section remains a gold standard
and an ultimate solution; however, the use of conservative
methods should be considered, depending on skills, spe-
cialist knowledge and resources of the referral centre, the
severity of this disorder and individual preferences of the
patient. Every medical institution that provides obstetric
care should be prepared for the possibility of PAS occurrence
and have a management protocol ready for such cases, as
well as an option to refer patients to a referral centre. Among
childbirth complications, the diagnosis of placenta accreta is
associated with a higher risk of bleeding, and the manage-
ment protocols should focus on this aspect, considering
that in some instances, the best solution is to transfer the
patient to a referral centre specialising in PAS management,
after stabilising her condition.

Although the knowledge about PAS is continuously
expanding, increasingly better diagnostic and management
methods are available, and the surgical skills of individual
referral centres are improving, many areas related to this
disorder remain unexplored. Future studies should focus on
collecting data for prospective studies on PAS diagnosing
and management, considering PAS biomarkers and a cor-
relation between prenatal imaging, clinical PAS evaluation
at birth, and a histopathological examination. We need to
focus on the patient and her psychosocial experiences and
onreducing her trauma.Those issues are crucial for ensuring
the best possible solutions for screening, diagnosing, and
treating women affected by PAS.
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