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ABSTRACT

Introduction: Placental abruption is a serious pregnancy complication that causes maternal and neonatal mor-
tality and morbidity. Whether maternal and neonatal outcomes differ between patients who concurrently pre-
sented with preeclampsia and those who did not, have not been fully investigated.

Methods: A total number of 158 patients with placental abruption were included. Of them, 66 concurrently had
preeclampsia. Maternal and neonatal characteristics including delivery weeks, time of onset and birthweight as
well as the grade of placental abruption were collected and analysed.

Results: The time at diagnosis of placental abruption in patients who concurrently presented preeclampsia was
significantly earlier than that in patients who did not. The number of patients with grade III placental abruption
was significantly higher in patients who concurrently presented with preeclampsia, compared to patients who
did not. The odds ratio of an increase in grade III placental abruption in patients who concurrently presented
preeclampsia was 5.27 (95%CL: 2.346, 12.41), compared to patients who did not. The numbers of infants who
were born pre-term and the numbers of stillbirth/neonatal deaths as well as the number of fetal distress were
significantly higher in patients who concurrently presented with preeclampsia, compared to patients who did
not. The fetal birthweight was significantly lower in patients who concurrently presented with preeclampsia
compared to patients who did not.

Discussion: Our study demonstrates that women with preeclampsia experiencing placental abruption had worse
maternal, fetal and neonatal outcomes, compared to women experiencing placental abruption alone.

1. Introduction

of placental abruption in women who concurrently presented with se-
vere preeclampsia was 3% [3].This is because placental abruption and

Placental abruption occurs in approximately 0.2-1% of all preg-
nancies around 25 weeks of gestation and is a significant cause of
maternal and neonatal mortality and morbidity, in particular when it
occurs preterm [1]. Placental abruption contributes to about 15% of
infant deaths around the time of birth [1], although maternal deaths
due to placental abruption are rare in western countries.

The causes of placental abruption are still not entirely clear, but risk
factors include a history of preeclampsia, caesarean section or preterm
premature rupture of membranes, advanced maternal age and multi-
parity [1]. One study reported that women with previous preeclampsia
had up to a 5-fold risk of developing placental abruption, depending on
the severity of previous preeclampsia [1,2]. In addition, the incidence

preeclampsia have the similar pathogenesis such as placental ischaemia
[4-6].

A large number of studies have investigated the maternal and
neonatal outcomes in women with placental abruption. However, only
limited studies have compared whether there are any differences in
maternal and neonatal outcomes in women who had placental abrup-
tion and concurrently had preeclampsia or hypertension [7,8]. These
studies found that overall there was no difference in neonatal outcomes
between normotensive and hypertensive women who had abrupted
placentae, although hypertensive women with abrupted placentae were
more likely to experience higher-grade abruption [7,8]. A recent study
reported on the incidence of maternal mortality after placental
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abruption in women with hypertension, but that study did not compare
the difference in other maternal outcomes between women with and
without hypertension [9]. Only a few studies have examined differences
in maternal outcomes between hypertensive and normotensive women
with placental abruption, demonstrating no difference [8,10]. How-
ever, to our knowledge no study has examined the effect of pre-
eclampsia, which is associated with poorer maternal and neonatal
outcomes than gestational hypertension, on maternal mortality from
placental abruption.

Therefore, in this retrospective study we investigated the difference
in maternal and neonatal outcomes in women with placental abruption
in the present or absence of preeclampsia.

2. Material and methods

This investigation conforms to the principles outlined in the
Declaration of Helsinki. This retrospective study received the approval
from the Ethics Committee of the First Hospital of Xi'an Jiaotong
University, Shan'xi Province of China.

2.1. Study population

This retrospective study was conducted in a tertiary teaching hos-
pital in Xi'an city of China. From May 2013 to December 2018, there
were 158 pregnant women who were diagnosed with placental abrup-
tion and delivered in this hospital. Of these, 66 patients had pre-
eclampsia at the time of presentation of placental abruption. During the
study period, there were 17,055 live births in our hospital. Data on
maternal age, parity and gravida, previous preeclampsia, placental
abruption and mode of delivery, delivery week, and birthweight were
collected. In addition, the number of patients with vaginal bleeding,
abdominal pain, postpartum haemorrhage and fetal complication in-
cluding fetal distress were also collected.

Placental abruption was defined by the premature detachment of
the placenta from the uterine wall, after 20 weeks of gestation and
before birth according to the guideline [11]. The criteria for diagnosis
of placental abruption included sonographic visualization of abruption,
evidence of retro-placental clots, or vaginal bleeding or abdominal pain
accompanied by nonreassuring fetal status or uterine hypertonicity
described by previous study [12]. Placental abruption was confirmed
by retro-placental hematoma seen by the naked eye after delivery [13].
The classification of placental abruption was divided into three grades
based on the severity of abruption. Grade 1: small amount of vaginal
bleeding, some uterine contractions without signs of fetal distress or
low blood pressure in the mother. Grade 2: mild to moderate amount of
bleeding, uterine contractions and fetal distress. Grade 3: moderate to
severe bleeding or concealed (hidden) bleeding, uterine contractions
that do not relax (tetany), abdominal pain, low blood pressure in the
mother and fetal death.

Severe placental abruption was defined by one of the following
criteria that was recently recommended [14]: 1) maternal complica-
tions including blood transfer, hysterectomy, renal failure, dis-
seminated intravascular coagulations, hypovolemic shock and in hos-
pital death. 2) Fetal or neonatal complications including nonreassuring
fetal status, intrauterine growth restriction, fetal death, neonatal death,
preterm delivery and small for gestational age (SGA).

Preeclampsia was defined as a maternal systolic blood pressure
=140 mmHg and/or diastolic blood pressure =90 mmHg measured
on two occasions separated by at least 6 h, and proteinuria > 300 mg in
a 24 h period, or impaired liver function and lower platelet count, after
20 weeks of gestation in accordance with guidelines of the International
Society for the Study of Hypertension in Pregnancy (ISSHP) in 2018
[15]. Maternal systolic blood pressure =160 mmHg and/or diastolic
blood pressure =110 mmHg was defined as severe preeclampsia. Pre-
eclampsia occurring earlier than 34 weeks of gestation was defined as
early-onset.
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Small for gestational age (SGA) was defined birthweight under
10th percentile using the WHO fetal growth chart based on the gesta-
tional age, adjusted for ethnicity [16].

In our tertiary hospital, prenatal care starts as early as 12 weeks of
gestation. The time for prenatal check (every two weeks or four weeks)
is dependent on gestational age. But for women with high risk such as
history of preeclampsia, we ask them coming every week or every two
weeks. If it is a severe case, we ask them to stay in the hospital for more
closely monitor.

2.2. Statistical analysis

Data were presented as median and range or mean and standard
deviation (SD) or number or percentage as appropriate. The statistical
differences in maternal age, blood pressure, gestational week at diag-
nosis, gestational week at delivery and birthweight between patients
who concurrently present with preeclampsia and those who did not
were assessed by the Mann-Whitney U test using the Prism software
package. The statistical differences in number of stillbirth/neonatal
death, grades of placental abruption, history of preeclampsia and pla-
cental abruption, previous live birth(s), blood transfer, postpartum
haemorrhage, fetal distress, SGA and admission to NICU were assessed
by chi-square test or Fisher's exact test between patients who con-
currently presented with preeclampsia and those who did not using the
Prism software package. P-values of < 0.05 were considered sig-
nificant.

3. Results
3.1. Clinical characteristics of the study population

The incidence of placental abruption was 0.93% of in live births in
our study cohort. The median age of patients was 31 (range 19-46)
years. 93 (59%) women had more than two pregnancies. 66 (42%)
women had a previous live birth. Of the 158 patients, 66 (42%) patients
had preeclampsia at the time of presentation of placental abruption. Of
these 66 patients, 58 (87%) developed early onset preeclampsia, and 7
(10.6%) had a history of preeclampsia. The clinical characteristics of
patients who concurrently presented with preeclampsia and those who
did not are summarised in Table 1. There was no difference in maternal
age and gravidity between patients who concurrently presented with
preeclampsia and those who did not (Table 1, p = 0.708, or p = 0.193
respectively), but a significant higher numbers of patients who had
previous live birth(s) who concurrently presented with preeclampsia,
compared to those who did not (Table 1, p = 0.033). There were no
women with a history of preeclampsia in the group of patients who did
not concurrently presented with preeclampsia. While seven patients
who concurrently presented with preeclampsia had history of pre-
eclampsia, only one patient had history of placental abruption in both
the group of patients who concurrently presented with preeclampsia
and those who did not.

3.2. Patients with preeclampsia at the time of presentation of placental
abruption had worse maternal outcomes

The mean time of diagnosis of placental abruption in patients who
concurrently presented with preeclampsia was significantly earlier than
those who did not have preeclampsia (31 vs 35 weeks of gestation,
p < 0.0001, Table 2). However, there was no difference in the number
of patients who were diagnosed with placental abruption before de-
livery, or at the time of labour, between patients who concurrently
presented with preeclampsia and those who did not (Table 2,
p = 0.295). The number of patients who had vaginal bleeding and
abdominal pain was significantly higher in patients who did not con-
currently present with preeclampsia (Table 2, p = 0.010, or p = 0.005,
respectively). There was no difference in the number of patients who
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Table 1

The differences in clinical characteristics between patients with and without presentation of preeclampsia.
Maternal age (years, median/range) Placental abruption without PE (n = 92) Placental abruption with PE (n = 66) P value

31 (21-45) 30 (19-46) P =0.708

Gravida (number, column %)
N=1 42 (46%) 23 (35%) P =0.193
N=2 50 (54%) 43 (65%)
Systolic blood pressure (mmHg, mean = SD) 117 = 10 152 = 15 p < 0.001
Diastolic blood pressure (mmHg, mean + SD) 76 = 7 100 = 17 p < 0.001
History of PE (number, %) 0 (0%) 7 (10.6%) N/A?
History of placental abruption (number, %) 1(2%) 1 (2.5%) N/A?
Previous live birth (number, %) 30 (32.6%) 33 (50%) P =0.033

PE: preeclampsia.
2 Not applicable due to small sample size.

had blood transfer, postpartum haemorrhage, or admission to ICU be-
tween patients who concurrently presented with preeclampsia and
those who did not (Table 2, p = 0.454, or p = 0.174, or p = 0.279,
respectively).

In relation to the grades of placental abruption, the number of pa-
tients with grade III placental abruption was significantly higher in
patients who concurrently presented with preeclampsia, compared to
patients who did not (36% vs 10%, Table 2, p = 0.0002). The odds ratio
of an increase in grade III placental abruption in patients who con-
currently presented with preeclampsia was 5.27 (95%CL: 2.346, 12.41,
p = 0.0001, Table 3), compared to patients who did not concurrently
present with preeclampsia.

3.3. Patients with preeclampsia at the time of presentation of placental
abruption had worse neonatal outcomes

There were 35 (53%) stillbirth/neonatal deaths in patients who
concurrently presented with preeclampsia and placental abruption,
which was significantly higher than that in patients who did not (14
patients, 15%, p < 0.0001). In patients with a live birth, the mean
birthweight was significantly lower in patients who concurrently pre-
sented with preeclampsia compared to patients who did not
(1727 £ 522 compared with 2810 = 792, Table 4, p < 0.0001).
Significantly more infants were born before 37 weeks (pre-term) to
patients who concurrently presented with preeclampsia, compared to
patients who did not (Table 4, p < 0.0001). In addition, the numbers
of SGA infants and the numbers of infants who had fetal distress or were
admitted to neonatal intensive care unit (NICU) were significantly
higher in patients who concurrently presented with preeclampsia and
placental abruption, compared to patients who presented with pla-
cental abruption only (Table 4, p < 0.0001 or p = 0.0159, or

p < 0.0001, respectively). The odds ratio of an increase in SGA in
patients who concurrently presented with preeclampsia and placental
abruption was 23.12 (95%CL: 7.2555, 73.66), compared to those who
did not have preeclampsia. The odds ratio of an increase in NICU ad-
mission in patients who concurrently presented with preeclampsia and
placental abruption was 27.39 (95%CL: 6.07, 123.6), compared to
those who did not have preeclampsia.

3.4. Severity of placental abruption

Based on the recent definition of severe placental abruption [14],
we found that 64/66 (97%) patients who concurrently presented with
preeclampsia experienced severe placental abruption, which was sig-
nificantly greater than the 54/92 patients (58%) who presented with
severe placental abruption in the group without pre-eclampsia
(p < 0.0001). The odds ratio of an increase in severe placental
abruption in patients who concurrently presented with preeclampsia
was 22.52 (95%CL: 5.192, 97.67), compared to those who did not have
preeclampsia.

4. Discussion

In this retrospective study spanning six years with a medium sample
size, we found that the incidence of placental abruption was 0.93% in
all live births in our study population. Women with preeclampsia ex-
periencing placental abruption are more likely to be diagnosed earlier,
be delivered earlier, and have a higher grade of placental abruption. In
addition, the neonatal birthweight was significantly lower and the
number of SGA infants was significantly higher in patients who con-
currently presented with preeclampsia and placental abruption, com-
pared to patients who did not have preeclampsia.

Table 2
The differences in maternal outcomes between patients with and without presentation of preeclampsia.
Placental abruption without PE (n = 92) Placental abruption with PE (n = 66) P value

Delivery weeks (mean = SD) 35*3£50 31*2+ 44 p < 0.0001
Vaginal bleeding (number, %) 69 (75%) 36 (55%) P =0.010
Abdominal pain (number, %) 64 (70%) 31 (47%) P = 0.005
Abruption grade (number, %)
Grade 1 59 (64%) 26 (40%) P =0.0002
Grade II 24 (26%) 16 (24%)
Grade III 9 (10%) 24 (36%)
Time of diagnosis
(weeks, mean * SD) 3572+ 53 3171 + 4.5 p < 0.0001
Diagnosis before delivery (number, %) 60 (65%) 49 (75%) P = 0.295
Diagnosis at the time of labour (number, %) 32 (35%) 17 (25%)
Blood transfer (number, %) 20(22%) 18 (27%) P = 0.454
Postpartum haemorrhage (number, %) 7 (7.6%) 9 (14%) N/A?
Admission to ICU (number, %) 3 (3%) 5 (7.5%) N/A?

PE: preeclampsia; ICU: Intensive care unit.
@ Not applicable due to small sample size.
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Table 3
Odds ratio of having grade III placental abruption between patients with and without presentation of preeclampsia.
Placental abruption without PE (n = 51) Placental abruption with PE (n = 40) Odds Ratio 95% CL P value
Grade I & II (reference) 83 (90.2%) 42 (63.6%) - - -
Grade 111 9 (9.8%) 24 (36.4%) 5.27 2.346, 12.41 P = 0.0001

To date studies investigating the maternal and neonatal outcomes in
women with and without preeclampsia who had placental abruption
are very limited, and have a small sample size (under 30 cases with
preeclampsia and placental abruption). Furthermore, there is con-
siderable variation in the incidence of placental abruption across
countries and different regions [17]. To date, studies investigating the
incidence of placental abruption in the Chinese population is limited. In
our current study, we analysed the maternal and neonatal outcomes in
women with (n = 66) and without preeclampsia (n = 92) who experi-
enced with placental abruption.

A recent study reported that the incidence of placental abruption
varied from 0.3% to 1% in the United States and European countries
[17]. In our current study, consistent with a previous study on the
Chinese population [18], we found a similar incidence of 0.93%.

Hypertensive women with placental abruption were likely to have a
higher grade (grade II and III) of placental abruption [7]. However, a
previous study reported no difference in the grade of placental abrup-
tion between patients who concurrently presented with preeclampsia
and patients who did not [10]. In our current study, we found that the
odds ratio of having a grade III placental abruption was 5.27 (95%CL:
2.346, 12.41) in patients who concurrently presented with pre-
eclampsia, compared with patients who did not, and this is consistent
with previous findings [7]. However, previous studies did not report
any difference in gestational age at delivery between women with
placental abruption with or without preeclampsia [7,8]. In contrast, in
our larger study, we found that preeclamptic women who had placental
abruption delivered significantly earlier. In addition, the incidence of
pre-term labour was also significantly higher in preeclamptic women
who had placental abruption. The difference in delivery week between
our current study and others could be because of the sample size and
patients’ characteristics. In our current study, 66 preeclamptic women
with placental abruption were included, while in other studies, only 22
or 29 hypertensive women including gestational hypertension, pre-
eclampsia and eclampsia with placental abruption were included. It is
well-known that there are differences in maternal and neonatal out-
comes between gestational hypertension, preeclampsia and eclampsia.
In addition, while in other studies they did not break down the subtypes
of preeclampsia, in our current study the majority of preeclampsia
(87%) was early onset form which could be a confounder affecting
maternal outcomes. Taken together, our findings suggest that women
with preeclampsia had worse maternal clinical outcomes during pla-
cental abruption compared to women without preeclampsia.

Vaginal bleeding in the later part of pregnancy and abdominal pain
are two of the most common clinical symptoms of placental abruption
[19]. In our current study, we found that more normotensive women
who experienced placental abruption had vaginal bleeding and ab-
dominal pain, compared with preeclamptic women who experienced

placental abruption. However, the number of patients with grade III
abruption and the number of severe placental abruptions were sig-
nificantly higher in the preeclamptic group. We do not know the exact
reasons but this could be explained by 1) preeclampsia and placental
abruption are associated with placental ischemia, resulting in conse-
quently share many similar pathological features [4-6,20]. The failure
to delivery adequate oxygen to the placenta could worse both maternal
and fetal/neonatal wellbeing [20]. In addition, women with ischemic
placental diseases in the first pregnancy are at substantially increased
risk of recurrence of similar complications in subsequent pregnancy
[21,22]. Parker et al. reported that preterm placental abruption in
previous pregnancy significantly increased the risk for developing
preeclampsia in second pregnancy [21]. 2) ultrasound was more fre-
quently performed in women with preeclampsia resulting in an early
diagnosis. 3) although the time at diagnosis of placental abruption was
significantly earlier in preeclamptic women who experienced placental
abruption, preeclampsia may have a rapid effect on the progression of
placental abruption before the presentation of vaginal bleeding and
abdominal pain, as the majority of patients with preeclampsia experi-
enced early onset preeclampsia. 4) the underlying mechanism of pla-
cental abruption may be different between patients with and without
preeclampsia. This needs to be investigated in the future.

Although some studies reported that there was no difference in fetal
and neonatal outcomes between preeclamptic and normotensive
women who had placental abruption [7,8], in our current study, we
found that neonatal birthweight was significantly lower and the
number of SGA infants was significantly higher in preeclamptic women
who had placental abruption, compared to normotensive women who
had placental abruption. This difference could also be because of our
larger sample size and higher number of early onset preeclampsia cases.
We also found a significantly higher rate of fetal distress and NICU
admission in preeclamptic women who experienced placental abrup-
tion, compared to normotensive women. This could be because that
both preeclampsia and placental abruption are major contributions of
fetal distress (reviewed in Ref. [23]). In addition, in our current study
we also found that the number of pre-term birth in preeclamptic women
who had placental abruption was 87%, which was significantly higher
than that in normotensive women who had placental abruption. While
the number of pre-term births (58%) in normotensive women who had
placental abruption in our current study was consistent with previous
data [1]. Furthermore, in our study, the number of stillbirths/neonatal
deaths was significantly higher in preeclamptic women who had pla-
cental abruption, compared to normotensive women who experienced
placental abruption (56% vs 15%). Taken together, our findings suggest
that fetal and neonatal adverse outcomes were severe in infants who
were born by preeclamptic women who had placental abruption.

There are some limitations in this study. Firstly, the data were

Table 4
The differences in fetal and neonatal outcomes between patients with and without presentation of preeclampsia with a live birth.
Placental abruption without PE (n = 78) Placental abruption with PE (n = 31) P value

SGA (number, %) 5 (6%) 19 (61%) p < 0.0001
Admission to NICU (number, %) 27 (35%) 29 (93%) p < 0.0001
Birthweight (g, mean = SD) 2810 + 792 1727 + 522 p < 0.0001
Pre-term birth (number, %) 33 (42%) 27 (87%) p < 0.0001
Fetal distress (number, %) 12 (13%) 19 (28%) P = 0.0159

NICU: neonatal intensive care unit; PE: preeclampsia.

72



M. Han, et al.

collected from one tertiary hospital in China, which may not be able to
representative to the whole of Chinese population. Whether there are
variations between the ethnicities or regions should be investigated in a
multi-centres worldwide in future. Secondly, due to the sample size, our
current study is not powered to study the different subsets of pre-
eclampsia and their contributions to risks of abruption. Future inter-
national collaborative studies should be established to confirm our
current findings and better characterise conditions of placental abrup-
tion.

In conclusion, our retrospective study demonstrates that women
with preeclampsia experiencing placental abruption had worse ma-
ternal, fetal and neonatal outcomes, compared to women experiencing
placental abruption only. Our study also found that placental abruption
was more severe in patients with preeclampsia. Our findings suggest
that clinical recommendations for close monitoring of women with
preeclampsia is important, especially when placental abruption is di-
agnosed. In addition, close monitoring women with history of these
complications in subsequent pregnancies should be recommended.
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