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Abstract

Özet: Plasenta previa ve plasenta akreta
birlikteli¤inin k›sa dönem maternal morbiditeye
etkileri

Objective: We aimed to compare the effects of placenta previa (PP)
and placenta accreta (PA) on the short-term maternal morbidity
alone and together.

Amaç: Bu çal›ﬂmada plasenta previa (PP) ve plasenta akretan›n
(PA) tek baﬂ›na ve birlikteliklerinde k›sa dönem maternal morbiditeye etkilerini karﬂ›laﬂt›rmay› hedefledik.

Methods: The data of the patients who were diagnosed with PP, PA
or placenta previa accreta (PPA) which includes both of them
between January 2010 and December 2018 in a tertiary reference
center were analyzed retrospectively. The records of the patients
were compared between 3 groups for age, gravida, parity, week of
gestation, previous cesarean section, history of curettage and
myomectomy, gestational complications, placental location, hospitalization at hospital and intensive care unit, decreased level of
hemoglobin, blood product transfusions, procedures to control
bleeding and complications.

Yöntem: Üçüncü basamak referans merkezinde Ocak 2010 – Aral›k
2018 tarihleri aras›nda tan›s› konan PP, PA veya her ikisini birlikte
içeren plasenta previa akreta (PPA) hastalar›n›n verileri retrospektif
olarak analiz edildi. Hasta kay›tlar› yaﬂ, gravida, parite, gestasyon
haftas›, geçirilmiﬂ sezaryen, küretaj ve miyomektomi öyküsü, gebelik
komplikasyonlar›, plasenta lokasyonu, hastane ve yo¤un bak›m yat›ﬂ›, hemoglobin düﬂüﬂü, kan ürünü transfüzyonlar›, kanama kontrolü
için yap›lan giriﬂimler, komplikasyonlar için 3 grup aras›nda karﬂ›laﬂt›r›ld›.

Results: Six out of 192 patients were excluded from the study as they
delivered in other hospitals, and the data of 186 patients were analyzed. There were 141 (75.8%) patients with PP only, 9 (4.8%)
patients with PA only, and 36 (19.4%) patients with PPA. The erythrocyte transfusion was significantly higher in PPA patients than PP
patients (p<0.001). The possibility for the transfusion of any blood
product was lower in PP group than other groups. While the rate of
hospitalization at intensive care unit was higher in PPA group, the
number of hospitalization day at hospital was significantly lower in
PP group than PA (p=0.042) and PPA (p<0.001) groups. Urinary
complication was observed less in PP patients. The hysterectomy rate
was higher in PPA patients with than PP and PA patients (p=0.004).
Conclusion: The rates of maternal morbidity and hysterectomy
increase when PP and PA are together compared to the cases where
they are alone.
Keywords: Placenta previa, placenta accreta, maternal morbidity.

Bulgular: Toplam 192 hasta içerisinden alt› hasta, do¤umlar› baﬂka hastanelerde gerçekleﬂti¤i için çal›ﬂma d›ﬂ› b›rak›ld› ve 186 hastan›n verileri analiz edildi. Sadece PP olan 141 (%75.8) hasta, sadece PA olan 9 (%4.8) hasta ve PPA olan 36 (%19.4) hasta mevcuttu. Eritrosit transfüzyonu PPA hastalar›nda, PP hastalar›ndan
anlaml› olarak daha yüksekti (p<0.001). Herhangi bir kan ürünü
transfüzyonu olas›l›¤› PP’de di¤er gruplara göre daha azd›. Yo¤un
bak›m yat›ﬂ oran› PPA grubunda daha fazla iken, hastanede yat›ﬂ
günü say›s› PP grubunda, PA (p=0.042) ve PPA gruplar›ndan
(p<0.001) anlaml› olarak daha düﬂüktü. Üriner komplikasyona PP
hastalar›nda daha az rastland›. PPA hastalar›nda histerektomi oran›, PP ve PA hastalar›na göre daha fazla bulundu (p=0.004).
Sonuç: PP ve PA’n›n tek baﬂ›na bulunmas›na göre birlikteliklerinde k›sa dönem maternal morbidite ve histerektomi oranlar› artmaktad›r.
Anahtar sözcükler: Plasenta previa, plasenta akreta, maternal morbidite.
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Introduction
Placenta previa is the condition where placenta covers
cervical os, and it is defined in three types according to
how placenta covers cervical os: (1) in placenta previa
totalis, the placenta covers internal cervical os completely; (2) in placenta previa partialis, the placenta covers
internal cervical os partially; (3) in placenta previa marginalis, the placenta is associated with internal cervical
os, but it does not cover cervical os. The prevalence rates
of PP are reported between 0.35% and 0.6% in the literature.[1] The risk factors of PP are the uterine surgery,
maternal age above 35, history of recurrent miscarriage,
grand multiparity, infertility treatment and smoking.[2]
Placenta accreta (PA) is formed by the invasion of
placenta into myometrium in different grades in the
absence of decidua basalis. It is called accreta if the invasion stays on decidual layer, increta if it reaches to
myometrium, and percreta if it reaches to serosa. PA is
one of the most common reasons for cesarean hysterectomy.[3] While previous cesarean section is an important
risk factor for PA, it is also one of the reason for the
increased incidence of PA. PP increases PA risk as well.[4]
PP and PA can be seen usually in the patients with
the history of previous cesarean section together, and
the patients with placenta previa accreta (PPA) are the
ones with the highest risk in the accreta spectrum.[5] In
the case of PPA, placental tissue may increase morbidity
by moving towards the deep regions of pelvis and covering entire surgical site.[6] PA rates were reported between
1.18% and 9.3% in PP case series.[7,8] In a meta-analysis
where PP median prevalence was 0.56%, PPA prevalence was reported 0.07%.[9] It was reported that PPA
risk increased in line with the previous cesarean section
and it could reach up to 40% in PP patients who undergo cesarean section for a third time.[10]
Hemorrhagic morbidity increases in PPA compared to PP or PA, and there are few numbers of studies in the literature comparing PPA with PP[11] and
PA.[12] In our study, we aimed to compare the effects of
PP and PA alone and together with PPA on the shortterm maternal morbidity.

Methods
In this study, the data of the patients who were diagnosed with PP, PA or PPA which includes both of them
between January 2010 and December 2018 in a tertiary
reference center were analyzed retrospectively. The

study was conducted in accordance with the recent
updates of Helsinki Declaration and the Regulation of
Patient Rights after obtaining the approval of the ethics
committee (KU GOKAEK 2018/377). Considering the
retrospective nature of the study, informed consent step
was waived. The records of the patients were reviewed
in terms of age, gravida, parity, week of gestation, previous cesarean section, history of curettage and myomectomy, gestational complications, placental location, hospitalization at hospital and intensive care unit, decreased
level of hemoglobin, blood product transfusions, procedures to control bleeding and complications. The data
of the patients were compared for 3 groups which were
PP, PA and PPA. All patients were evaluated by a perinatology specialist during antenatal period using ultrasonography and color Doppler examination. PP was
graded and classified according to the ultrasonography
findings. PA diagnosis was established during cesarean
section when placenta was removed piece by piece as
cleavage could not be found between uterine and placenta and when placental bed was stitched to control the
bleeding or by histological confirmation when hysterectomy was carried out. The increased placental lacunes,
the loss of hypoechoic retroplacental zone, disruption of
the line between bladder and uterine, increased subplacental vascularity, irregular bridging vessels, and
reduced retroplacental myometrial thickness were considered as the findings consistent with PA in the antenatal ultrasonography. Magnetic resonance imaging (MRI)
was recommended for the patients with suspected diagnosis.
The primary objective of the study was to investigate
if there is any difference between PP, PA and PPA
groups or not in terms of short-term maternal morbidity, obstetric management and complication rates.
Statistical analysis
All statistical analyses were conducted by using IBM
SPSS for Windows version 20.0 (SPSS, Chicago, IL,
USA). Kolmogorov-Smirnov and Shapiro-Wilk tests
were used to asses normality assumption. Constant
variables were presented as mean±standard deviation
depending on normal distribution or median (25–75th
percentile) (in case of the absence of normal distribution). Categorical variables were presented as number
(percentage). The constant variables between the
groups were compared by using one-way variance
analysis (ANOVA) and Kruskal-Wallis test. LSD test
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and Dunn test were used for multiple comparisons.
The correlation between two categorical variables
were evaluated by chi-square test. All statistical analyses were done with the significance value of 5%, and
bilateral p-value <0.05 was considered statistically significant.

Results
A total of 192 patients diagnosed with PP and/or PA
were found in the retrospective file screening. Six
patients were excluded from the study as they delivered
in other hospitals, and the data of 186 patients were
analyzed. There were 141 (75.8%) patients with PP
only, 9 (4.8%) patients with PA only, and 36 (19.4%)
patients with PPA (Fig. 1). The sub-group analyses of
PPA patients are shown in Table 1, and the demographic and clinical characteristics of the patients are
shown in Table 2. It was seen in the pairwise comparisons done for the variables with significant differences
between the groups that the ages of PP patients were
significantly lower than PPA patients (p=0.002).
Gravida number was significantly lower in PP patients
than PPA patients (p<0.001). Parity number was also
significantly lower in PP patients than PA patients
(p=0.005) and PPA patients (p<0.001). The number of
previous cesarean section was significantly lower in PP
patients than PA patients (p<0.001) and PPA patients
(p<0.001). The procedure duration was significantly
lower in PP patients than PPA patients (p<0.001)
The comparison of the morbidities by the groups is
presented in Table 3. As a result of the pairwise comparisons done for the variables with significant differences between the groups, it was found that erythrocyte
transfusion was significantly higher in PPA patients than
PP patients (p<0.001).The possibility for the transfusion

Fig. 1. Distribution of patients by groups. PA: Placenta accreta; PP:
Placenta previa; PPA: Placenta previa accreta.

of any blood product was lower in PP group than other
groups. While the rate of hospitalization at intensive
care unit was higher in PPA group, the number of hospitalization day at hospital was significantly lower in PP
group than PA (p=0.042) and PPA (p<0.001) groups.
Urinary complication was observed less in PP patients.
The hysterectomy rate was higher in PPA patients than
PP and PA patients (p=0.004).

Discussion
Bleeding and intraoperative and short-term postoperative maternal complications can be seen more frequently in PP and PA patients than the patients without placental location and invasion anomaly. The possibility of both conditions being alone or together
increases with the rate of previous cesarean section. In
a meta-analysis, the authors found that the relative risk
increased 4.5 times with the previous cesarean section,
7.2 times with second cesarean section, and 44.9 with
fourth cesarean section for PP.[13] While PPA incidence

Table 1. The distribution of PPA sub-groups.
PP sub-type n (%)

PA sub-type n (%)

Partial

Total

Accreta

0

2 (8.3)

22 (91.7)

24 (100)

Increta

2 (50)

1 (25)

1 (25)

4 (100)

Percreta
Total

0

0

8 (100)

8 (100)

2 (100)

3 (100)

31 (100)

36 (100)

PA: placenta accreta; PP: placenta previa; PPA: placenta previa accreta.
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Total

Marginal
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Table 2. Demographic and clinical data of the patients.

Age (median 25–75) (year)
Gravida
Parity
Week of gestation
Previous cesarean section
Previous curettage
Previous myomectomy
Gestational complication

PP
n=141

PA
n=9

PPA
n=36

31 (27–35)

36 (31–36.5)

35 (31–36)

0.001

3 (2–4)

4 (3–5)

4 (3–5)

<0.001
<0.001

p-value

1 (0–2)

3 (2–3)

2 (2–2.7)

35 (34–37)

37 (34–38)

36 (34–37.7)

0.591

0 (0–1)

2 (2–2)

2 (1–2)

<0.001

21 (14.9%)

2 (22.2%)

7 (19.4%)

0.696

1 (11.1%)

5 (13.9%)

3 (2.1%)
Preeclampsia

2 (1.4%)

Intrauterine growth restriction

1 (0.7%)

Chronic hypertension

2 (1.4%)

Gestational diabetes

7 (5%)

Twin pregnancy

1 (2.8%)

1 (0.7%)

Morbid obesity

1 (2.8%)

Epilepsy

1 (2.8%)

In vitro fertilization pregnancy

10 (7.1%)

Type 1 diabetes

1 (2.8%)

1 (11.1%)

Antenatal hemorrhage

65 (46.1%)

Emergency cesarean section

66 (46.8%)

Surgery duration (min)

60 (60–70)

4 (11.1%)
6 (16.7%)
90 (60–140)

127 (61–173)

<0.001

PA: placenta accreta; PP: placenta previa; PPA: placenta previa accreta. Constant variables were presented as mean±standard deviation consistent with normal distribution and
those not consistent as median (25–75th percentile), and the categorical variables were presented as number (percentage).

was reported 11% in patients who had PP and underwent cesarean section once, it was 61% in PP patients
who had cesarean section for the third time. This risk
is 3% in the absence of cesarean section history.
However, the risk remains at 1% in the presence of 3
previous cesarean section without PP.[4] Miller et al.
reported PPA rates 4%, 14%, 23%, 35%, and 50% in
590 PP patients for 0, 1, 2, 3, and 4 previous cesarean
sections.[7] In our study, we found that age, gravida,
parity and increased cesarean section numbers were
risk factors for PPA. While Lachman et al.[14] found
advanced maternal age as a very important factor, Zaki
et al.[11] defined age and parity as less significant factors
than previous cesarean section. The curettage history
is also a significant factor for PA and PA incidence was
reported 36%, 58% and 70% for 0, 2 and 3 curettage
procedures, respectively.[15] However, we could not find
any difference between the groups in terms of curettage history.

Usta et al. compared 325 PP patients with 22 PPA
patients in their study, and found that estimated blood
loss, need for transfusion and hospitalization were
higher in PPA patients.[8] In their study, hypogastric
artery ligation and hysterectomy were carried out only
in PPA patients. In the logistic regression analysis,
hypertension disease and previous cesarean section
were found as the factors that can predict PA development. Another study found that postpartum bleeding
and hysterectomy were significantly higher in PPA
group than PP group.[11] Similarly, blood transfusion
and hospitalization duration were higher in PPA
group, but there were no difference in terms of perinatal outcomes and fetal weight. In a study investigating
hemorrhagic morbidity in PA patients, the authors
reported that the comorbidity of PP increased estimated blood loss and erythrocyte transfusion, and it
increased hysterectomy risk 2.7 times and hospitalization at intensive care unit 3.3 times.[12]
Volume 28 | Issue 3 | December 2020
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Table 3. Comparison of the morbidities by the groups.
PP
n=141

PA
n=9

Preoperative hemoglobin

11.5+/-1.3

11.6+/-0.9

11.4+/-0.9

0.710

Postoperative hemoglobin

10.3+/-1.4

10+/-1.4

11.4+/-0.9

0.109

Hemoglobin decrease

1.1 (0.3–1.9)

1.4 (0.5–2.8)

1.6 (1–2.5)

0.138

Erythrocyte transfusion

2 (1–4)

2 (1–11)

4 (3–7)

<0.001

Fresh frozen plasma transfusion

2 (2–4)

3 (2–7)

3 (2–4.2)

Full blood transfusion

PPA
n=36

p-value

1.5 (1–2)

1 (1–1)

2 (1.7–3.2)

Any transfusion

70 (49.6%)

7 (77.8%)

28 (77.8%)

0.003

Hospitalization at intensive care unit

14 (9.9%)

2 (22.2%)

13 (36.1%)

0.001

1 (1–1)

1.5 (1–1.75)

1 (1–2)

4 (3–6)

6 (4.5–15.5)

Intensive care days
Hospitalization days
Procedure

Bakri balloon

10 (7.1%)

Uterine artery ligation

8 (5.7%)

6 (5–10)

<0.001

1 (2.8%)
1 (11.1%)

1 (2.8%)

Hypogastric artery ligation

6 (4.3%)

Hysterectomy

10 (7.1%)

3 (33.3%)

18 (50%)

1 (2.8%)

Bakri balloon + uterine artery ligation

3 (2.1%)

2 (22.2%)

1 (2.8%)

Bakri balloon + hypogastric artery ligation

3 (2.1%)

Hysterectomy + hypogastric artery ligation

1 (0.7%)

1 (2.8%)

Urinary complication

6 (4.3%)

2 (22.2%)

9 (25%)

Bladder injury

5 (3.5%)

1 (11.1%)

8 (22.2%)

Ureter injury

1 (0.7%)

1 (11.1%)

1 (2.8%)

0.002

PA: placenta accreta; PP: placenta previa; PPA: placenta previa accreta. Constant variables were presented as mean±standard deviation consistent with normal distribution and
those not consistent as median (25–75th percentile), and the categorical variables were presented as number (percentage).

The mean blood loss in a pregnancy complicated
with PA is usually 2.5–3 liters.[16,17] The massive hemorrhage (≥5000 ml estimated blood loss) and massive transfusion (≥10 units erythrocyte transfusion) were observed
more in PPA cases.[18] The presence of PP alone even in
the patients not within placenta accreta spectrum is an
independent factor increasing erythrocyte transfusion
and hysterectomy risks.[19]
PP sub-types also have different effects on hemorrhagic morbidity. Postpartum hemorrhage and hysterectomy incidence were significantly higher in the patients
with total and partial PP than the patients with marginal
and low-lying PP.[20]
When PA diagnosis is established during antenatal
period, hemorrhagic morbidity may decrease significantly. Ultrasonographic imaging and MRI to be carried out
by an experienced user are the important necessities to
achieve this objective.[21] A recent meta-analysis reported
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the efficiency 90.9% for the ultrasonographic diagnosis
of PPA in specific units.[5] With the diagnosis established
before labor, a better blood product preparation can be
done, a better operation team can be established (i.e.
invasive radiology, compatible hybrid operating room,
obstetric anesthetist, urologist, gynecology oncologist,
vascular surgeon), ureter catheterization can be done and
planned cesarean section hysterectomy can be done to
detach placental without performing any intervention.[22]
Bailit et al. reported massive blood transfusion rate 33%
and hysterectomy rate 92% in morbid placental attachment anomalies diagnosed prenatally.[23] In another
study, the authors reported transfusion rate 21% and
hysterectomy rate as low as 3.5% in PA patients.
However, only 8 patients received antenatal diagnosis in
this study.[2] The hysterectomy rates in our study were
33.3% for PA, and 50% for PPA which were similar to
the literature.[9] If the invasion grade of placenta proceeds

The effects of the association of placenta previa and placenta accreta on the short-term maternal morbidity

up to percreta, hysterectomy rate may increase 3 times
more than accreta.[24]
Urinary system complication can be seen with a rate
of 16.8% in PA patients.[25] Bladder injury is usually seen
as a result of direct invasion of placenta to the bladder or
difficulties in cervix-bladder dissection, but ureter damage may also be seen as a result of intense hemorrhage or
the loss of surgical planes. Ureteral stent application may
help to prevent the injury. It was shown that establishing
the diagnosis during antenatal period in PA patients
could prevent urinary system damage. In this study, with
regression analysis, it was concluded that antenatal diagnosis is a significant predictive marker to prevent urinary
system damage.[26]
In our study, we did not observe maternal mortality,
but the mortality rates associated with PA and PPA were
reported between 3% and 10% in the literature.[27] The
absence of mortality may be associated with the fact that
this study was conducted in a tertiary reference center,
easy access to blood products, obstetric anesthesia and
strong surgical team. Expert committees recommend the
management of PA and PPA cases in the centers of
excellence which offer multidisciplinary planning and
management opportunities in order to decrease morbidity and mortality.[6,28,29]
The strength of the study is relatively high number
of patients, and the weaknesses of the study are the retrospective design, the failure of generalizing results to
low risk patients as the study is conducted in a reference center for PP and PA, absence of objective criteria for calculation of estimated blood loss and transfusion decision.

Conclusion
In our study, PA and PPA possibilities increased
together with the increasing number of cesarean section. We found that erythrocyte transfusion, transfusion of any blood product, rate of hospitalization at
intensive care unit and total number of hospitalization
days were significantly higher in PPA patients than PP
patients. Hysterectomy rate was higher in PPA patients
than PP and PA groups. In conclusion, we concluded
that the association of previa and accreta increased
short-term maternal morbidity.
Conflicts of Interest: No conflicts declared.
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