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Obijectives: To determine the outcomes of pregnancies with placental abruption and to investigate the rela-
tionship between clinical maternal characteristics and poor perinatal outcomes.

Material and Method: A retrospective descriptive study was conducted to evaluate 103 cases of placental
abruption delivered at King Chulalongkorn Memorial Hospital from 1995 to 2004.

Results: There were 111,375 singleton deliveries with 103 cases (0.92 in 1000) complicated by placental
abruption during the study period. Placental abruption attributed to maternal complications including
hemorrhagic shock (19.4%), Couvelaire uterus (16.5%) and DIC (5.8%). The perinatal outcomes included
low birth weight (65.0%), preterm (56.3%), severe birth asphyxia (16.5%) and perinatal death (16.5%).
Placental abruption with pregnancy induced hypertension (PIH), DIC and blood transfusion had a signifi-
cantly higher incidence of perinatal mortality than the remainder (odds ratio [OR] 4.16, 95% confidence
interval [CI] 1.41-12.24; OR 12.92, 95%CI 2.15-77.80 and OR 3.93, 95%CI 1.27-12.19, respectively). Placen-
tal abruption with Couvelaire uterus had a significantly higher incidence of severe birth asphyxia than the
remainder (OR 3.72, 95%CI 1.14-2.09).

Conclusion: Placental abruption had a profound impact on both maternal and perinatal complications
including DIC, Couvelaire uterus, severe birth asphyxia and perinatal death. The relationship between PIH,
DIC, blood transfusion and Couvelaire uterus with poor perinatal outcomes were found. Therefore, placental
abruption with these clinical characteristics should be closely monitored and prompt delivery should be
carried out at tertiary care centers with adequate maternal-neonatal intensive care facilities.
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Placental abruption is a serious obstetric
condition that increases maternal and neonatal mor-
bidity and mortality. Maternal complications include
hemorrhagic shock, coagulopathy and disseminated
intravascular coagulation (DIC), uterine rupture, renal
failure, ischemic necrosis of distal organs and death.
Neonatal complications include prematurity, birth
asphyxia, fetal growth retardation and stillbirth®:

However, little is known about clinical cha-
racteristics that influence the poor perinatal outcomes
in pregnancies with placental abruption. In the present
study, the authors designed the retrospective descrip-
tive study to achieve two objectives. The objectives of
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the present study were to describe the obstetric and
perinatal outcomes of a 10-year cohort of pregnancies
with placental abruption and to evaluate the clinical
characteristics and complications of patients who
developed placental abruption leading to a poor peri-
natal outcomes in the study patient population to
identify the clinical characteristics that contributed to
perinatal morbidity and mortality.

Material and Method

The present study consisted of a retrospec-
tive review of the medical records of all patients who
were admitted with a diagnosis of placental abruption
from January 1, 1995, to December 31, 2004, at King
Chulalongkorn Memorial Hospital. All computerized
medical records were searched for the diagnosis of
placental abruption according to code 045 of Inter-
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national Classification of Diseases 10 (ICD10). The iden-
tified charts were assessed to confirm the diagnosis
based on gross clinical examination of the placenta by
attending obstetricians at the time of delivery. Inclu-
sion criteria were a singleton pregnancy with more than
28 weeks of gestation. Exclusion criteria included the
presence of placenta previa and the presence of a
multiple gestation.The record of each case composing
of the maternal and neonatal data was reviewed and
collected in the data collecting form.

Detailed information was collected regarding
the maternal characteristics including demographic
data, e.g., maternal age, race, parity, gestational age
(GA\) at admission, history of smoking and substance
abuse, past obstetric history including a history of
a previous pregnancy with placental abruption, any
current obstetric complications, e.g. chronic hyperten-
sive disease, pregnancy induced hypertension (PI1H),
preterm labor, preterm premature rupture of membranes,
presenting symptoms, pertinent physical examination,
investigation performed, type of delivery, time to deli-
very, estimated blood loss, blood transfusion or anti-
biotics needed, complications and the length of hos-
pital days.

Neonatal outcome data were recorded includ-
ing GA at delivery, birth weight, interval from admis-
sion to delivery, Apgar score at 1 minute and 5 minutes
and length of neonatal hospital stay (days). Perinatal
outcomes evaluated were low birth weight (LBW: live
born infant weighing < 2,500 g at birth), neonatal death
(death of a live born infant within the first 28 days of
life), fetal death (delivery of a dead fetus at or after 28
weeks of gestation), perinatal mortality (combination
of stillbirth and neonatal death).

Statistical analysis

Descriptive statistics were generated for all
study variables including means, standard deviations,
medians, and ranges for continuous variables, and
relative frequencies for categorical variables. For con-
tinuous data, Kolmogorov-Smirnov test was used to
determine whether the data followed Gaussian distri-
bution, and the Student t test or Mann-Whitney U test
was used where applicable. Odds ratios (ORs) with
95% confidence intervals (CI) were computed as mea-
sures of association between each clinical characteris-
tics and poor perinatal outcome considered. Rates of
low birth weight, poor perinatal outcomes included
severe birth asphyxia, stillbirth and neonatal death were
calculated for each clinical characteristics compared
with the remainder without these clinical characteris-
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tics. Statistical comparisons were made using c? for
categorical variables. A p-value of less than 0.05 was
considered statistically significant. Statistical analysis
was carried out using SPSS 12.0 (SPSS Inc, Chicago,
IL).

Results

During the years 1995-2004, there were 143
singleton births with the diagnosis of placental
abruption in King Chulalongkorn Memorial Hospital,
of which, forty cases were excluded from the diagnosis
of placenta previa, gestational age less than 28 weeks,
missing data on examination of the placenta or neona-
tal data, leaving 103 cases for analyses.

One hundred and three cases of placental
abruption were in singletons among the 111,375 single-
ton deliveries during the study period (0.92 in 1000).
Demographic and clinical characteristics of placental
abruption patients are shown in Table 1. The mean
maternal age of the cases recruited was 27.2 + 6.5 years.
52.4% were the primigravida. 30.1% had pregnancy in-
duced hypertension, and 8.7% had premature rupture
of membranes. 6.8% were substance abusers and
smokers. The mean gestational age was 35.3 + 3.4 weeks.
Common associated presentations included vaginal
bleeding (31.1%), hypertonic uterine contraction or
tenderness (30.1%), or back pain (12.6%). Fifty-nine
cases underwent ultrasonographic evaluation, but
only 11 cases were diagnosed as placental abruption
(18.6%). 84.5% of the cases were delivered by cesarean
section.

Maternal and neonatal data are shown in
Table 2. The mean birth weight was 2,269.4 + 737.7
grams. Sixty-seven neonates were born with low birth
weight (65.1%). Fifty-eight neonates were delivered
prematurely (56.3%), out of which the mean gestational
age was 32.8 + 2.2 weeks and the mean birth weight
was 1,847.2 + 588.8 grams. Among the premature neo-
nates, 44.1% experienced severe birth asphyxia with
the consequence of three neonatal death; whereas,
55.9% had mild to moderate asphyxia.

The overall stillbirth, neonatal mortality and
perinatal mortality of singleton deliveries during the
study period were 5.6, 5.2 and 10.8 deaths per 1,000 live
births, respectively. Stillbirth, neonatal mortality and
perinatal mortality were 126.2, 38.8 and 165.0 death per
1,000 live births for placental abruptions, respectively.
The stillbirth, neonatal mortality and perinatal mortality
in placental abruptions increased 22.5, 7.5 and 15.3
times, respectively when compared with the general
population.
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Maternal complications included Couvelaire
uterus, DIC and shock (16.5%, 5.8% and 2.9%, respec-
tively) (Table 3). 19.4% of all cases needed blood trans-
fusion, which was significantly associated with still-
birth and neonatal death. There was no maternal death.

Placental abruption with PIH had a signifi-
cantly higher incidence of low birth weight and peri-
natal mortality than the non PIH group (odds ratio [OR]
4.2,95% confidence interval [CI] 1.5-12.1; p<0.05and
OR 4.2,95%Cl 1.4-12.2, respectively). Moreover, pla-
cental abruption with DIC and blood transfusion had
a significantly higher incidence of perinatal mortality
than the remainder (OR 12.9, 95%Cl 2.2-77.8 and OR

3.9,95%CIl 1.3-12.2, respectively). Placental abruption
with Couvelaire uterus had a significantly higher
incidence of severe birth asphyxia than the remainder
(OR3.7,95%Cl 1.1-2.1) (Table 4).

Discussion

Placental abruption, defined as placental
detachment before delivery of normal implantation, oc-
curs in about 5.9 to 6.5 per 1,000 singleton births®4
and 12.2 per 1,000 twin births®. In a recent study, plu-
rality (number of fetuses per pregnancy) increases
risk from 1 to 3, the risk of placental abruption rises,
whereas the risk of abruption-associated perinatal

Table 1. Demographic and clinical characteristics of studying cases

Characteristics

Cases (n = 103)

Maternal age (y)
<20
20-24
25-29
30-34
>35
Parity
0
1-3
>4 2 (2.0%)
Maternal complications
Pregnancy induced hypertension (P1H)
Severe pre-eclampsia
Mild pre-eclampsia
Superimposed hypertension
PROM*
Previous cesarean section
Cigarette smoking and substance abuse
Chronic hypertension
Clinical presentations
Vaginal bleeding
Tetanic uterine contraction
Uterine tenderness
PROM*
Preterm labor
Decreased fetal movement
Others
Ultrasonography
Negative
Positive
Route of delivery
Cesarean section
Normal delivery
Blood transfusion

12 (11.7%)
32 (31.1%)
24 (23.3%)
19 (18.4%)
16 (15.5%)

54 (52.4%)
47 (45.6%)

31 (30.1%)

18 (17.5%)

12 (11.7%)
1(0.9%)
9 (8.7%)
8 (7.8%)
7 (6.8%)
1(0.9%)

32 (31.1%)
31 (30.1%)
13 (12.6%)
6 (5.8%)
5 (4.8%)
4 (3.9%)
12 (11.7%)
59 (57.3%)
48 (81.3%)
11 (18.6%)

87 (84.5%)
16 (15.5%)
20 (19.4%)

* PROM: premature rupture of membranes
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Table 2. Maternal and neonatal data

Gestational age at delivery (wk)

Birth weight (gms)

Length of maternal hospital stay (days)*

Length of neonatal hospital stay (days)*

Estimated blood loss (ml)*

Time interval between admission and birth (hours)*

353+34
2,269.4 + 737.7
5 (2-16)
6 (0-118)
600 (200-1,500)
3hr 51min (23min-192 hr)

* Data as median with range

Table 3. Maternal and perinatal outcomes and complications

Cases (n = 103)

Maternal complications
Couvelaire uterus
DIC
Hemorrhagic shock
Perinatal outcomes
Poor perinatal outcomes*
Perinatal death
Stillbirth
Neonatal death
Preterm birth
Birth asphyxia (BA)
Mild/moderate BA
Severe BA
Low birth weight (LBW)

17 (16.5%)
6 (5.8%)
3 (2.9%)

31 (30.1%)
17 (16.5%)
13 (12.6%)
4 (3.8%)
58 (56.3%)
49 (47.6%)
32 (31.1%)
17 (16.5%)
67 (65.1%)

* Poor perinatal outcomes included stillbirth, severe birth asphyxia, and neonatal death

Table 4. Odds ratio for poor perinatal outcomes according to maternal variables

Odds ratio (95%Cl)

Low birthweight

Severe birth asphyxia Stillbirth/neonatal death

Maternal predisposing factors

PIH 4.2 (1.5, 12.1)*
PROM 0.4 (0.1, 1.6)
Smoking 1.6 (0.2, 16.4)

Clinical presentations
Vaginal bleeding 1.3(0.5,3.1)
Tetanic uterine contraction 0.7 (0.3, 1.6)

Route of delivery
Vaginal route 2.7 (0.7, 10.0)
Cesarean section 0.4(0.1,1.4)

Maternal complications
DIC 2.8(0.3, 25.1)
Couvelaire uterus 1.0(0.3, 2.9)
Shock 1.1(0.1,12.3)

Blood transfusion 1.3(0.5,12.3)

0.4 (0.1, 1.6) 42 (14, 12.2)*
0.6 (0.1, 5.2) 0.8 (0.8, 0.9)
1.7(0.2,17.7) 5.6 (0.7, 42.9)
1.8(0.6,5.0) 0.4 (0.1, 1.6)
0.7 (0.2, 2.3) 0.7 (0.2, 2.3)
0.7 (0.1, 3.3) 2.8 (0.8, 9.6)
15(0.3,7.1) 0.4(0.1,1.2)
0.8 (0.8, 0.9) 12.9 (2.2, 77.8)*
3.7 (1.1, 2.1)* 2.6 (0.8, 8.6)
2.6(1.1,2.1) 11.3 (1.0, 133.0)*
2.0 (0.6, 6.4) 3.9(1.3,12.2)*

* Statistically significant
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mortality declines®. In the present study, the topic of
interest is the risk factors of poor perinatal outcome in
the placental abruption cases, therefore only those in
singleton were recruited because of its higher perinatal
mortality and homogeneity of the study population.

This wide range in reported incidence rates
may be explained partly by the differing criteria for
diagnosing placental abruption as well as the increased
recognition of milder forms of the event, i.e., the sepa-
ration of the placenta from the uterine wall can be
complete, partial, or marginal (involving only the pla-
cental margin). Complete detachment of the placenta
from the uterus is more likely to result in a fetal death
than partial or marginal separation®, while a marginal
abruption may be undetected.

The accurate identification of placental ab-
ruption cases is the primary limitation in most studies.
The number of placental abruption cases is influenced
by potential under-reporting of mild cases that may be
easily possibly neglected. In addition, the definitive
diagnosis of placental abruption may occur after patho-
logical examination, so information on the final diagno-
sis may not be available when data abstracting is retro-
spectively conducted as in the present study. These
would underestimate the authors’ reported incidence
(0.92 per 1,000 singleton births).

The primary etiology for placental abruption
is still unclear, but several risk factors have been iden-
tified, including pre-eclampsia, chronic hypertension,
previous history of placental abruption, increased ma-
ternal age, cigarette smoking, and cocaine use®24&9),
It has also been hypothesized that the etiology for a
marginal or partial placental abruption may differ from
that of a complete type®. The incidence of placental
abruption is higher in pregnancies complicated by
hypertensive disorders with increasing risk in some
specific types of hypertension. Many authors have
found a strong association between chronic hyper-
tension and placental abruption®®. Moreover, in the
present study, the most common maternal predispos-
ing conditions were pregnancy induced hypertension
(30.1%) and severe preeclampsia was frequently asso-
ciated with placental abruption. In a previous study,
severity of hypertensive disease greatly influenced
the risk of placental abruption @. Relative risk of pla-
cental abruption was 3.8 in patients with severe pre-
eclampsia®. Only one patient was found with chronic
hypertension. These findings are in agreement with
other studies01b),

Placental abruption can be contributed to a
serious pregnancy complication of both mother and
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infant. It is associated with an increased incidence of
preterm delivery as well as maternal and perinatal mor-
bidity. Several complications occurred in patients pre-
senting with placental abruption including Couvelaire
uterus (16.5%), DIC (5.8%) and hemorrhagic shock
(2.9%). 19.4% of the presented patients required blood
transfusion, but none of them ended with hysterec-
tomy or renal failure or death.

Perinatal mortality rates in pregnancies with
placental abruption range from about 10-20%12, Peri-
natal mortality rate was reported to be 119 per 1000
births complicated by abruption, compared with 8.2
per 1000 among all other births®. In the present study,
the perinatal mortality rate was 165 per 1000 births
complicated by abruption, compared with 10.8 per 1000
among all other births during the study period. The
incidence was lower but perinatal mortality was higher
than the previous reports, it may be because only
severe cases were recruited in the present study.

Neonatal morbidity also increased signifi-
cantly. In the present study, the incidence of preterm
birth, and birth asphyxia were 56.3% and 47.6%, re-
spectively. Placental abruption is the major cause of
an umbilical artery pH of less than 7.0 at birth®® and,
causes more severe and prolonged hypoxia than cord
prolapse®,

Placental abruption has various presentations
and severities, therefore the maternal and perinatal
outcomes are different. Because the placental abruption
is related not only to preterm birth but also to perinatal
death and sequel from perinatal asphyxia, the study of
the factors contributed to these poor outcomes should
be investigated to better understand its pathophysio-
logy and to facilitate future investigation for preven-
tion of the serious sequel. Determining the poor peri-
natal outcomes in the placental abruption patients
remains a challenge. In severe placental abruption
complicated by fetal bradycardia, a decision to deli-
very interval of 20 minutes or less was associated
with substantially reduced neonatal morbidity and
mortality®. However, bradycardia is a very late sign.
It is inevitable to decide prompt delivery without
hesitation.

Although, hypertensive women experiencing
placental abruption were shown to be more likely
to have higher-grade placental abruption and lower
umbilical cord pH values in another study, but the over-
all perinatal outcome was not significantly different
from that with normotensive group®®. However, in
the present study, the placental abruption patients
with PIH had a 4-fold increased risk of stillbirth/neo-
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natal death compared with those without PIH (OR 4.16,
95%Cl 1.41-12.24).

In a previous epidemiological study, the con-
ditions that decreased exchange capacity of the pla-
centa e.g. smoking and severe preeclampsia correlated
with perinatal deaths. They suggested that in cases of
abruptio placenta a general impairment of the placenta
and/or a defect in placentation might be fatal 7). How-
ever, the authors could not find any contribution from
these factors in the present study. It was found that
poor perinatal outcome in placental abruption was
strongly related to Couvelaire uterus, DIC and blood
transfusion. These findings were consistent with hypo-
theses that massive retroplacental hemorrhage, which
cause Couvelaire uterus, might interfere with utero-
placental blood flow and finally caused severe birth
asphyxia.

Optimal outcomes were most likely to arise
from treatment by a team of experienced obstetricians,
hematologists, and neonatologists. Correction of PIH,
DIC, Couvelaire uterus and blood transfusion require-
ment were identified as a possible predictor of poor
perinatal outcome. The role of PIH in placental abrup-
tion should still be further explored.

The importance of the present study is em-
phasized by the large number of study groups, and the
review of all clinical characteristics to investigate the
risk factors of poor obstetric and perinatal outcomes.
Much information that was gained from the present
study may be helpful to clinicians. First, it allows for
thorough counseling, especially in patients with PIH.
Next, the results suggest that an increased in PIH
results in poor perinatal outcome. This fact should en-
courage physicians to plan for prompt management
and delivery at a facility equipped to handle perinatal
care for placental abruption patients.

The authors acknowledge the limitations of
the present study because of the retrospective nature
of the data collection, predisposed toward selection
bias, and diagnostic inconsistencies of the practitio-
ners who were involved. The uniform clinical practices
of the practitioners in the group help to minimize, but
not eliminate, these potential confounders.

In conclusion, placental abruption had a
profound impact on both maternal and perinatal com-
plications, causing Couvelaire uterus, DIC, shock,
and blood transfusion in the pregnant women and still-
birth, preterm delivery, birth asphyxia, and low birth
weight in the neonates. The present study revealed
that in the cases accompanied with PIH, DIC and
Couvelaire uterus, perinatal death and severe birth
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asphyxia occurred more frequently. Therefore, severe
concealed bleeding presented as Couvelaire uterus,
DIC, and blood transfusion requirement correlated
with poor perinatal outcomes including severe birth
asphyxia and perinatal death. Placental abruption with
these clinical characteristics should be closely moni-
tored with appropriate intrapartum management at
tertiary care centers with adequate maternal-neonatal
intensive care facilities whenever possible.
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