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Oz

Amag: Plasenta previanin (PP) farklh tipleri ile previa-akretada maternal ve
neoanatal sonuglarin karsilastirilmasi amaclanmistir. Gere¢ ve Yéntem: Bu
retrospektif vaka-kontrol calismasina 3. basamak bir referans hastanesin-
de Ocak 2074-Aralik 2015 tarihleri arasinda antenatal ultrasonografi ince-
lemesi ile PP tanisi almis 213 tekil gebe dahil edildi. Hastalar 5 grupta ka-
tegorize edildi: 1-asagi yerlesimli, 2-marginal, 3-parsiyel, 4-komplet PP ve
5-PP ve plasenta akretanin (previa-akreta) bir arada oldugu olgular. Bulgu-
lar: Previa-akreta grubunda ortalama gravida, parite ve sezaryenle dogum
(SD) sayisi anlamli olarak yiiksek saptandi. Diger gruplarla karsilastirildigin-
da previa-akreta grubunda daha diisiik postoperative hemoglobin seviyesi ve
daha uzun hastande yatis siiresi saptandi. Ortalama kan kaybi, yogun bakim
tinitesine (YBI) yatis ve histerektomi orani komplet previa ve previa-akreta
grubunda anlamli olarak yiiksekti. Preterm dogum orani previa-akreta gru-
bunda diger gruplardan anlaml olarak daha yiiksek saptandi. Dogumdaki or-
talama gebelik haftasi ve dogum agirligi acisindan gruplar benzerdi. Komp-
let olan ve komplet olmayan (asagi-yerlesimli, marginal ve parsiyel) PP olgu-
larinin karsilastirlmasinda, komplet previa grubunda kan uriint transfizyo-
nu ihtiyaci, plasenta akreta, peripartum histerektomi, postpartum kanama ve
YBU'de takip riski artmisti. Tartisma: Plasenta previa ve akretanin birlikteli-
gi maternal-neonatal morbiditeyi arttirmaktadir. Komplet PP olgulariyla kar-
silastinldiginda, asagi yerlesimli, marjinal ve parsiyel PP maternal-neonatal
morbiditeyi artirmamaktadir.
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Abstract

Aim: It was aimed to compare the maternal and neonatal outcomes be-
tween different types of placenta previa (PP) and previa-accreta. Material
and Method: This retrospective case-control study included 213 singleton
pregnancies diagnosed with PP using the antenatal ultrasonographic exami-
nation in a tertiary reference hospital between January 2014 and December
2015. The patients were categorized into 5 groups: 1-low-lying, 2-marginal,
3-partial, 4-complete, and 5-coexistence of PP and placenta accreta (previa-
accreta). Results: Mean gravida, parity, and number of previous caesarean
sections (CS) were significantly higher in the previa-accreta group. Com-
pared to other groups, significantly lower postoperative haemoglobine level
and longer hospital stay was determined in the previa-accreta group. In the
complete PP and previa-accreta groups, the mean blood loss, the rate of
admission to intensive care unit (ICU), and the rate of hysterectomy were
significantly higher. The rate of preterm birth was significantly higher in the
previa-accreta group than the other groups. The groups were similar with
respect to mean gestational week at birth and birthweight. In the comparison
of complete PP cases with the non-complete PP (low-lying, marginal and par-
tial PP), the need for blood products transfusion, the risk of placenta accreta,
peripartum hysterectomy, postpartum haemorrhage, and follow-up in the ICU
were increased in the complete PP group. Discussion: The coexistence of
placenta previa-accreta increases maternal-neonatal morbidity. Compared
to cases with complete PP; low-lying, marginal, and partial PP do not result
in an increase in maternal-neonatal morbidity.
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Introduction

Postpartum haemorrhage is responsible for more than 30%
of maternal mortality and the primary cause of this is uterine
atonia. However, together with the increasing rates of caesar-
ean section (CS), particularly in recent years, placenta previa
(PP) and placenta accreta (PA) have started to be recognized as
leading causes of postpartum haemorrhage [1].

Placenta previa, which is defined as the placenta being located
close to the internal cervical os or partially or completely cover-
ing the os, increases the risk of maternal and fetal morbidity
and mortality. The maternal risks include massive bleeding, in-
jury to adjacent organs, infection, and emergency hysterectomy
[1, 2]. Prevalence of PP has been reported as 0.28%-4.8% [2-
4]. Factors increasing the risk of PP include advanced maternal
age, smoking, multiple pregnancies, and history of CS [4, 5].
Patients with placenta previa often present with painless bleed-
ing at the end of the 2nd trimester or in the 3rd trimester. In
addition to the maternal risk of antepartum bleeding, it can also
be a reason for premature birth and consequently, for the mor-
bidity and mortality associated with prematurity in neonates
[6]. It has been reported that in cases of placenta previa, peri-
ods of hospitalisation are longer, intra-operative blood loss is
increased, and especially in cases combined with accreta, there
is an increased need for blood transfusion [1].

Placenta accreta is defined as the attachment of chorionic villi
to the myometrium or extending beyond the myometrium to
attach to the serosa and adjacent organs because of a defect
in the decidua. The most significant risk factors for PA are a
history of CS, placenta previa, and advanced maternal age. In
patients with a history of placenta previa, as the number of CS
increases, so the risk of placenta accreta increases [5, 7]. It is
thought that defective endometrial repair and hypoperfusion in
the scar line following CS increase the risk of PA [8].

Not separating adherent placenta from the fetus after birth can
cause massive bleeding resulting in complications such as pe-
ripartum hysterectomy, disseminated intravascular coagulation
(DIC), a need for blood transfusion, acute renal failure, and even
maternal mortality. In cases with a history of CS, PA has been
reported as the reason for performing peripartum hysterecto-
my, the incidence increasing from 5.4% to 46.5% [9]. Increased
fetal morbidity and mortality are associated not with PA itself,
but with preterm birth.

In the literature search, we found only a limited number of recent
studies comparing the outcomes of pregnancies complicated
by different types of placenta previa, namely low-lying previa,
marginal previa, and complete previa [10-13]. To the best of our
knowledge, the current study is the first to compare all subtypes
of placenta previa and placenta previa/accreta with respect to
demographic characteristics and maternal-neonatal outcomes.

Material and Method

This retrospective study was conducted in the Gynaecology and
Obstetrics Clinic of Sitcli Imam University Hospital, which is
a third stage reference hospital. Approval for the study was
granted by the Local Ethics Committee.

A retrospective examination was made of the medical records
of patients diagnosed with placenta previa in our clinic be-
tween January 2014 and December 2015. Data related to the

demographic and clinical characteristics of the patients were
obtained from these records.

In our clinic, all patients with suspected PP were routinely eval-
uated with transabdominal or transvaginal ultrasonography
(USG) with an empty bladder. Based on previous publications
about diagnosis and classification of PP, cases with a distance
of <2cm between the lower edge of the placenta and the inter-
nal cervical os but in which the placenta had not reached the os,
were accepted as cases of low-lying placenta [14, 15]. Reaching
the internal os but not covering the os was evaluated as mar-
ginal PP, partially covering the os as partial PP, and completely
covering the os as complete PP.

The diagnosis of PP was confirmed with a repeated USG evalu-
ation one day before the CS was to be applied. In cases un-
dergoing emergent CS, the type of PP was classified based on
the last antenatal USG examination and was confirmed intra-
operatively.

Gestational age was calculated according to the last menstrual
period and first-trimester ultrasound. Patients with multiple
pregnancy and those without adequate antenatal surveillance
were excluded from the study.

In the CS procedure, the uterus lower segment incision was
made 1-2cm above the placenta termination line as seen on
USG. For haemostasis of bleeding in the placental bed, sepa-
rated sutures together with medical treatment were used. In
cases where bleeding persisted despite these steps, uterine
tamponade with a Bakri balloon, uterine artery ligation, internal
iliac artery ligation, or hysterectomy were applied.

All patients with a history of CS and all PP cases were evaluated
with gray USG and Doppler USG in respect of placenta accreta.
The absence of a sonolucent area between the myometrium
and the placenta, the visualisation of lacunae with turbulent
flow in the placenta, placental tissue extending beyond the
uterus to the bladder or vascularisation, and thinning or loss
of a hyperechoic uterine serosa - bladder interface were evalu-
ated as PA [16].

In PA cases, after abdominal entry with a midline infra-umbilical
incision, the uterus and bladder were evaluated in respect of
placenta percreta. Cases with increased vascularisation in the
uterine serosa and vascularisation extending over the bladder
and/or adjacent tissues were evaluated as placenta percreta
[16].

In PA cases, any attempt to separate the placenta manually
was avoided as this can result in massive bleeding. Following a
classic uterine incision and delivery of the fetus, the cord was
clamped, and a hysterectomy was performed. Before closure of
the abdomen, an intra-abdominal drain was inserted.

The clinical diagnosis of PA was confirmed histopathologically
in all of the hysterectomised patients. Cases that were not di-
agnosed with PA in the antenatal period but where the placenta
could not be separated following the delivery of the fetus in the
CS procedure, were accepted as PA.

The blood bank was consulted and 4 units of erythrocyte sus-
pension and 4 units of fresh frozen plasma were prepared and
available preoperatively for all the cases of placenta previa
and/or accreta.

Based on the ultrasonographic, intra-operative, and if present,
histopathologic diagnosis, 213 placenta previa cases were re-
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cruited into 5 groups: 1-low-lying PP, 2-marginal PP, 3-partial
PP, 4-complete PP and 5-PP+ accreta. The Groups 1 to 4 includ-
ed the placenta previa cases without accreta. These 5 groups
were compared in respect of demographic characteristics, ma-
ternal, and neonatal outcomes.

All statistical analyses were performed using the Statistical
Package for Social Sciences version 18.0 (SPSS IBM Software,
Armonk, NY, USA). Continuous variables were expressed as
mean+SD, categorical variables as number (n) and percentage
(%) and were compared using the Chi-square test. All numerical
variables were normally distributed, and the mean values were
compared with analysis of variance. Group comparisons were
made using the post-hoc Sidak test.

The Mantel-Haenszel Chi-square test was used to determine
the adjusted odds ratios (OR) with 95% confidence intervals (Cl)
for the complications associated with subtypes of placenta pre-
via. A value of p < 0.05 was considered statistically significant.

Results

In the total 3528 live births during the study period, the inci-
dence of placenta previa was determined as 6.0%. Of the 213
PP cases, 28.7% were lower segment previa, 10.3% marginal
placenta previa, 13.1% partial placenta previa, 32.9% total pre-
via, and 15.0% placenta previa-accreta.

The demographic characteristics of the patients are shown in
Table 1. The groups were similar in respect of maternal age and
gestational age at birth. The mean gravida and parity in the
previa-accreta group were statistically significantly higher than
in the other groups (p=0.014 and p=0.011 respectively). In 93%
(197/213) of the patients there was a history of CS. The mean
number of previous CS was statistically significantly higher in
the previa-accreta group than in the other groups (p=0.015)
(Table 1).

The groups were similar in respect of the preoperative hae-
moglobine (Hb) level but the postoperative Hb level was deter-
mined to be statistically significantly lower in the previa-accre-
ta group than in the other groups (p=0.046) (Table 2).

The estimated mean blood loss was determined to be statis-
tically significantly higher in the previa-accreta and complete
previa groups compared to the other groups (p=0.01). The num-
ber of patients administered with blood products transfusion
was determined to be statistically significantly higher in the
previa-accreta and complete previa groups compared to the
other groups (p=0.03) (Table 2).

The number of patients under Intensive Care Unit (ICU) obser-

Table 1. Demographic characteristics of the patients

vation in the postoperative period was determined to be higher
in the previa-accreta and complete previa groups (p=0.01). The
mean duration of hospitalisation was determined as statisti-
cally significantly longer in the previa-accreta group than in the
other groups (p=0.013) (Table 2).
Hysterectomy was applied to 34 (16%) placenta previa cases.
Of these, 26 hysterectomies were performed due to placenta
accreta and the other 8 were due to persistent bleeding in the
placental bed in previa cases without placenta accreta. The rate
of patients to whom hysterectomy was applied was statistically
significantly higher in the previa-accreta and complete previa
groups (p=0.01) (Table 2).
In Group 5 (coexistence of previa+accreta), a significantly high-
er rate of peripartum hysterectomy, of blood product transfu-
sion, and of stay in ICU, and a higher amount of blood loss were
determined compared to Group 4 (complete previa without ac-
creta) (Table 2).
Bladder repair was applied to a total of 7 placenta previa cases,
6 of which were previa-accreta and one of which was complete
placenta previa. In 6 cases with previa-accreta, the bladder
dome could not be disssected from the uterus lower segment;
because of active bleeding, the upper 1/4-1/5 segment of the
bladder was excised and primary repair was applied to the re-
maining bladder tissue. A Foley catheter was inserted in the
patients who underwent bladder repair and was removed after
14 days.
The neonatal results are shown in Table 3. Although the lowest
mean gestational age at birth was found in the previa-accreta
group, there was no statistically significant difference between
the groups (p=0.113). The rate of preterm birth (<37 completed
weeks) was statistically significantly higher in the previa-ac-
creta group than the other groups (p=0.023). The groups were
found to be similar in respect of birthweight and the 1st and
5th minute Apgar scores (p=0.325, p=0.638, p=0.292). No sta-
tistically significant difference was determined between the
groups with respect to the rate of neonates with a birthweight
<2500 gr (p=0.524).
In 31.2% of the placenta previa cases, the diagnosis of placenta
accreta was made intra-operatively and in 68.8% of the cases,
placenta accreta was diagnosed in the antenatal USG exami-
nation. In 12 cases diagnosed with accreta on antenatal USG,
accreta was not determined intra-operatively.
No maternal or neonatal mortality occurred in any case.
In the analysis of pregnancy and neonatal outcomes in the com-
plete type of placenta previa (including 70 cases with complete
PP alone and 27 cases with complete PP+placenta accreta,
n=97) and the non-complete type (including 62 cases with

low-lying, 22 cases with marginal, 27 cases with partial

Low-lying Marginal Partial Complete Previa- P value
previa previa previa previa accreta PP alone, and 5 cases with partial PP+placenta accreta,
(n=62) (n=22)  (n=27)  (n=70) (n=32) ]
n=116), adjustment was made for the placenta accreta as
Age * 31.1+46 30.8+39 32641 31.4:27 341:53 0.126 ) )
the possible confounding factor. The complete placenta
Gravida* 3.29:04 32:1.0 33:07 38:1.1  49:04 0014t% . . . .
previa was determined to increase the risk of the develop-
Parity* 1602  1.7¢07 19:1.0 22:09  29:05 0011t%
ment of accreta (OR=8.8, 95% Cl=4.2-13.4, p=0.001), a pro-
Number of ~ 1.3:0.5  1.4:02  1.4:03 18:08  23:12 0015t%

previous CS*

longed hospital stay (OR=5.0, 95% Cl=2.3-10.8, p<0.001), a

* Values are given as mean + standart deviation
tp<0.05 was accepted to be statistically significant.

requirement for ICU follow-up (OR=4.9, 95% Cl=2.4-29.6,
p<0.001, postpartum bleeding (OR=17.5, 95% Cl=4.9-60.9,

+ Placenta previa-accreta group versus lower segment previa group, marginal previa

group, partial previa group and complete previa group.
CS: Caeserean section

p<0.001), a need for transfusion of blood products (OR=3.3,
95% C(l=1.8-6.0, p<0.001), and hysterectomy (OR=28.3,

Journal of Clinical and Analytical Medicine | 343



MATERNAL-NEONATAL OUTCOMES IN PLACENTA PREVIA

Table 2. Comparison of the maternal outcomes

27.3% [17]. The majority of PP cases with previous

CS are nowadays referred by obstetricians working

Low-lying  Marginal  Partial Complete Previa- P value
previa previa previa  previa accreta in 2nd stage hospitals to tertiary centers like ours for
=62 =22 =28 =70 =32 . .
(n-62) (n=22) @=28) @=70) (n=52) pregnancy surveillance and birth because of the pos-
Pre-operative 117415 11620 11.6+1.8 114423 11.2:22 0571 - . .
. sibility of placenta accreta detection during caesar-
Hb level (g/dL)
Post-operative 109+0.6  11.2+1.4 11.2#1.9 10.5:09 9.7+1.3 0.046 1§ ean section surgery. This could explaln the EXtremew
Hb (g/dL)* high rate of history of CS in the current study.
Hospital 3.6+0.5 30408 3.7:1.4 4818 7.6%2.1 0.013 Inaprospective study that analysed 3,841 births, PA
stay (days)” +8 incidence was determined as 26.9% in 52 cases of
ICU stay t 32 0 71 15.7 530 001#8ll major placenta previa (complete previa+partial pre-
Peripartum 16 0 0 4 813 00T#8Il yja) [18]. This rate was 12.7% in the current study,
hysterectomyt i i . .
which can be explained by the inclusion of cases of
Bladder injuryt 0 0 0 1.4 18.8 0.229 . L .
marginal and lower segment previa in addition to
Blood loss (ML)t 71190  690+102 862:96 1344.2+186 2176+275 0.013#§1l . . )
major placenta previa. In the same previous study,
Transfusion of 35 10.9 89 35.7 96.0 0.0348ll

blood productst

bladder injury was reported as 13.2% and hysterec-

Hb: Haemoglobine

*Values are given as mean + standart deviation

t Values are in percentage

+p<0.05 was accepted to be statistically significant.

§Placenta previa-accreta group versus low-lying previa group, marginal previa group, partial

previa group and complete previa group.

Il Complete group versus low-lying previa group, partial previa group and marginal previa

group

Table 3. Comparison of the Neonatal Results

tomy as 15.1%. Similarly, the rate of hysterectomy in
the current study was 16%.

In a retrospective study of 64,359 births, placenta
accreta prevalence was reported as 1/533. Of the
PA cases in that study, 50% had a history of CS and
31.5% had placenta previa [19]. The scope of the
current study was not all PA cases, but only cases
of PA together with placenta previa. Therefore it
was not possible to calculate the PA incidence within

Low-lying Marginal  Partial Complete  Previa- P value . . .

previa previa previa previa accrota all births. All the previa-accreta cases in the cur-

(n=62) (n=22) (n=27)  (n=70) (n=32) rent study had a history of CS. The mean number
Birthweight (g)*  2924.1:90 286091 281839 2684.83 260508 0.325 of previous CS in the previa-accreta group was sig-
Birthweight less 17.6 % 182%  214%  27.1% 320% 0524 nificantly higher than in the other groups. Although
than 2500 g not statistically significant, the maternal age of the
1-min Apgar 766 773 732 7:30 7:48 0638 previa-accreta group was determined to be higher
5-min Apgar 9.03 8.86 843 859 872 0292 than that of the other groups; this can be attributed
Gestkatifgglth* 36.50 37.22 36.06 3591 34.60 0113 to the higher number of gravida in that group.
week at DIr

Similar to the findings of the current study, Usta

Rate of pre- 33.8% 182%  429%  386% 640%  0.023%§ o )
term births (<37 et al. [13] have reported a significantly increased
weeks) T

amount of intra-operative bleeding and prolonged

*Values are given as mean + standart deviation
tValues are in percentage
$p<0.05 was accepted to be statistically significant.

§Placenta previa-accreta group versus low-lying previa group, marginal previa group, partial

previa group and complete previa group.

95% (l=4.3-185.3, p<0.001). With respect to the rates of ne-
onates born at full-term with a birthweight <2500 gr, of the
preterm birth and Apgar score at 1 and 5 min less than 7, there
was no increased risk in cases of complete PP compared to the
other PP cases (Table 4).

Discussion

In this study, the incidence of PP was determined as 6.0%
(213/3528). Rosenberg et al. [2] determined a rate of PP at
0.42% in a retrospective study of 771 cases of placenta previa.
The higher rate in the current study can be attributed to the re-
cruitment of low-lying placenta previa cases and to the referral
of previa cases from neighborhood hospitals, because our clinic
is a 3rd stage reference center.

An older maternal age and a history of CS are known risk fac-
tors for placenta previa [3, 4]. In the current study, 93% of the
PP cases had a history of CS. In a previous study that examined
502 term PP cases, the rate of history of CS was determined as

hospitalisation period in previa-accreta cases. The
rates of blood transfusion and caesarean hysterec-
tomy were found to be 21.9% and 5.3%, respectively,
in a retrospective study involving 771 PP cases [2].
Those rates were higher in the current study. This
discrepancy could be explained by the higher rate of accreta
cases in the current study compared to that study (12.7% vs
3.0%). The risk of peripartum hysterectomy was determined
to be increased by presence of complete placenta previa alone
without accreta and by coexistence of placenta previa+accreta
in the current study.

Previous studies have reported that in addition to ma-
ternal complications, placenta previa carries an increased risk
of premature birth, low birthweight (<2500gr) in term births,
and neonatal mortality [2, 13]. In contrast, Crane et al. [6] have
reported that placenta previa was not associated with a re-
stricted fetal growth. In the current study, though statistically
insignificant, the mean neonatal weight was determined to be
lower in the previa-accreta and complete previa groups than in
the other groups. In accordance with the results of a review and
meta-analysis by Vahanian et al. [20], the currrent study eluci-
dated that the presence of placenta previa-accreta increased
the risk of preterm birth.
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Table 4. Analysis of maternal and neonatal outcomes in placenta previa

Complete  Non-complete Odds ratios
Previa previa adjusted for
(n=97)* (low-lying, marginal, placenta
partial) (n=116)* accreta (%95 Cl)

Hysterectomy 28.3(4.3-185.3) T

Applied 35.1 0

Not applied 64.9 100.0

Pospartum bleeding (> 1500 ml)

Yes 79.1 4.8 17.5(4.9-60.9) 1

No 20.9 95.2

Follow-up in ICU

Yes 84.3 56 49(1.5-16.2) t

No 15.7 94.4

Blood products transfusion

Yes 64.9 11.9 33(1.8-6.0) t

No 35.1 88.1

Hospital stay

>2 days** 87.1 240 5.0(2.3-10.8) t

< 2 days 129 76.0

Accreta

Yes 27.8 43 8,8(4,2-13,4) t

No 722 95.7

Gestational age at birth (weeks)

=37 61.4 66.4 -

<37 386 33.6

1-minute Apgar

=7 51.4 44.7 -

<7 48.6 553

5-minute Apgar

=7 721 61.5 -

<7 27.9 38.5

Birthweight

22500 g 28.8 235 -

<2500g 71.2 76.5

Data were presented as Mantel-Haenszel adjusted Odds ratio
*Values are in percentage

Cl: Confidence interval

t p <0.001

Satija [21] reported USG to have 87.5% sensitivity and 86.4%
specificity for placenta accreta. In the current study, USG sen-
sitivity and specificity for placenta accreta were determined as
68.8% and 93.8%, respectively.

Conclusion

To best of our knowledge, this was the first study to analyse the
association of maternal and neonatal outcomes with different
types of placenta previa and with previa-accreta. The combina-
tion of placenta previa + accreta increases maternal morbidity
compared to PP cases without accreta. Compared to cases with
complete PP, low-lying, marginal, and partial PP do not result in
an increase in maternal and neonatal morbidity.
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