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an independent risk factor for a subsequent
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Abstract
Background: To determine whether patients with placenta previa who delivered preterm have an increased risk for
recurrent spontaneous preterm birth.
Methods: This retrospective population based cohort study included patients who delivered after a primary
cesarean section (n = 9983). The rate of placenta previa, its recurrence, and the risk for recurrent preterm birth were
determined.
Results: Patients who had a placenta previa at the primary CS pregnancy had an increased risk for its recurrence
[crude OR of 2.65 (95% CI 1.3-5.5)]. The rate of preterm birth in patients with placenta previa in the primary CS
pregnancy was 55.9%; and these patients had a higher rate of recurrent preterm delivery than the rest of the study
population (p < .001). Among patients with placenta previa in the primary CS pregnancy, those who delivered
preterm had a higher rate of recurrent spontaneous preterm birth regardless of the location of their placenta in the
subsequent delivery [OR 3.09 (95% CI 2.1-4.6)]. In comparison to all patients with who had a primary cesarean
section, patients who had placenta previa and delivered preterm had an independent increased risk for recurrent
preterm birth [OR of 3.6 (95% CI 1.5-8.5)].
Conclusions: Women with placenta previa, who deliver preterm, especially before 34 weeks of gestation, are at
increased risk for recurrent spontaneous preterm birth regardless to the site of placental implantation in the
subsequent pregnancy. Thus, strict follow up by high risk pregnancies specialist is recommended.
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Background
Placenta previa is a risk factor for preterm birth, and
contributes to about 5% of all preterm deliveries. [1] The
prevalence of placenta previa is 0.3-0.5% of pregnancies
[2-10], and the risk for this complication increases
according to the number of prior cesarean deliveries
[11-14]. Placenta previa is associated with an increased
maternal morbidity including the need for blood and
blood products transfusion, urgent cesarean section, and
cesarean hysterectomy. Moreover, a higher rate of perinatal mortality and morbidity, especially respiratory
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distress syndrome and anemia are associated with this
abnormal placentation [15,16].
Most of the patients with placenta previa are delivered
preterm [4,17], and these deliveries are regarded as indicated preterm births due to excessive maternal
hemorrhage. Nevertheless, recent evidence suggests that
other mechanisms aside bleeding may lead to preterm
birth in women with placenta previa [18,19]. Patients
with placenta previa who delivered preterm had a higher
rate of intra-amniotic infection/inflammation than those
who delivered at term [18], suggesting that similarly to
spontaneous preterm birth, intra-amniotic infection or
inflammation may contribute to the process of preterm
parturition in patients with placenta previa. Moreover,
women with this complication who had a short cervical
length have an increased risk to deliver preterm [20-22].
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Thus, the mechanisms leading to spontaneous preterm
parturition may play a similar role in patients with placenta previa who deliver prematurely.
Placenta previa is a recurrent pregnancy complication;
reports suggest a recurrence rate of 2.3-3.2% [23,24].
The underlying mechanisms leading to this are not completely understood. Yet, it is not clear from the literature
whether patients with placenta previa who deliver preterm are at increased risk for recurrent preterm birth.
The objective of this study was to determine whether
women with placenta previa who delivered preterm are
at increased risk for recurrent preterm birth in the subsequent pregnancy.

Methods
Study population, selection of patients

This is a retrospective population based cohort study including all women who delivered subsequent to a primary cesarean section (CS) during the study period
(1988–2010) at the “Soroka University Medical Center”,
a regional tertiary medical center where all the births
take place, and met the inclusion criteria. This cohort
(n = 9983) was divided into two groups according to the
site of placentation at the primary CS: Patients with placenta previa comprised the study group (n = 297), and
those with normal placental insertion served as the comparison group (n = 9686).
The patients were identified in a computerized database including all data concerning demographic characteristics, medical and obstetric history, pregnancy
outcomes as well as, maternal and neonatal morbidity
and mortality of all the deliveries at our medical center.
Women who lacked minimal prenatal care (less than
three visits in prenatal clinic), those with multiple gestations, and parturient carrying a fetus with known chromosomal or anatomical anomalies were excluded from the
study. The Institutional Review Board of Soroka University
Medical Center approved the study.
Outcome variables and clinical definitions

Parity groups were defined in the following order: primipara, multipara (2–5 deliveries) and grand multipara (6
or more deliveries). Gestational age was determined by
date of last menstrual period when reliable and sonographic confirmation carried out by the first 20 weeks of
gestation and/or first trimester sonographic measurement of crown- rump length. Hypertensive disorders of
pregnancy were defined according the American College
of Obstetrics and Gynecology (ACOG) criteria [25]. Placenta previa was defined as a placenta that partially or
fully covers the internal cervical os, or when the lower
placental edge lies within 20 mm from it [3]. The location of the placenta was diagnosed prenatally by ultrasound examination and verified during the cesarean
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delivery. Preterm delivery was defined as delivery before
complete 37 weeks of gestation, early preterm birth was
defined as delivery <34 weeks of gestation, and late preterm birth was defined as delivery between 34 to 36.9
weeks of gestation. Small for gestational age (SGA) was
defined as birthweight below the 10th percentile [26].
Statistical analysis

The rate of placenta previa, its recurrence, and the risk
for preterm delivery at the subsequent delivery following
a placenta previa at the primary CS pregnancy, were
determined as primary outcomes.
Maternal demographic characteristics, peripartum complications and perinatal outcome were compared between
women with and without placenta previa. Parametric and
non-parametric statistics were used for continues variables
according to their distribution. Chi-square and Fisher exact
test were used to compare categorical variables. Variables
found to be significantly associated with placenta previa
and preterm birth in the univariate analysis were included
in a multiple logistic regression. A two tailed P value of
0.05 was considered significant. Analysis was done by SPSS
package (Chicago, IL, USA) and SAS software version 9.2
(Cary, NC, USA).

Results
The rate of placenta previa in the primary CS pregnancy
was 3.0% (297/9983), and 1.08% (108/9983) in the subsequent pregnancy. The recurrence rate of placenta previa
among patients who had this complication at the primary CS pregnancy was higher than among those without it [placenta previa- 2.69% (8/297) vs. normal
placentation- 1.03% (100/9686) crude odds ratio (OR) of
2.65 (95% CI 1.2-5.7)].
Women with placenta previa had a higher mean maternal age and grand multiparity rate than those with
normally implanted placentae in both pregnancies. The
rate of prior preterm birth did not differ between
patients with placenta previa and those with normal placentation in neither of the pregnancies (Table 1).
The rate of preterm delivery among patients with placenta previa in the primary CS pregnancy was 55.9%
(166/297) and 51.9% (56/108) among those who had placenta previa in the subsequent birth. In both pregnancies
studied, the rate of severe prematurity (<32 weeks of gestation) was higher among women with placenta previa
than in those with normal placentation [primary CS normal placentation 4.1% (395/9686) vs. placenta previa
16.9% (50/297), OR 4.13 (95%CI 3.15-5.41), p < .001; subsequent delivery- normal placentation 2% (195/9875) vs.
placenta previa 9.3% (10/108), OR 5.07 (95%CI 2.4510.18), p < 0.001] (Figure 1).
Women with placenta previa who delivered preterm
at the primary CS pregnancy had a higher rate of
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Table 1 Demographics and clinical characteristics of the study groups in both pregnancies
Measure

2nd pregnancy

Index Pregnancy
Normal placentation
N = 9686

Placenta Previa
N = 297

P-value

Normal placentation
N = 9875

Placenta Previa
N = 108

P-value

27.18 ± 5.20

29.02 ± 5.04

<.001

30.03 ± 5.59

33.06 ± 4.92

<.001

42.2 (4086)

13.1 (39)

<.001

0.0 (0)

0.0 (0)

<.001

2-5

42.3 (4096)

60.6 (180)

77.0 (7603)

60.2 (65)

6+

15.5 (1504)

26.3 (78)

22.9 (2263)

39.8 (43)

1

53.5 (4995)

20.4 (58)

0.0 (0)

0.0 (0)

2-5

38.0 (3552)

65.8 (187)

87.1 (8189)

79.2 (80)

6+

8.5 (791)

13.7 (39)

12.4 (1169)

20.8 (21)

Prior preterm birth

17.0 (602/3541)

14.1 (26/185)

.297

21.7 (2144/9875)

22.1 (24/108)

Infertility treatments

5.5 (531)

8.1 (24)

.07

7.2 (709)

12.0 (13)

Mild preeclampsia

5.4 (520)

1.0 (3)

<.001

3.5 (345)

2.8 (3)

Maternal Age (years)
Gravidity
1

Parity
<.001

<.001

.898
.06
1.0

Severe preeclampsia

5.3 (512)

1.7 (5)

.003

1.7 (164)

0.9 (1)

1.0

Chronic Hypertension

2.5 (242)

1.3 (4)

.25

3.0 (295)

2.8 (3)

1.0

GDM class A

6.4 (619)

7.7(23)

.346

6.6 (651)

5.6 (6)

GDM class B-R

2.1 (201)

2.7 (8)

.41

2.7 (265)

1.9 (2)

1.0

Hydramnios

6.5 (632)

5.4 (16)

.55

5.5 (540)

4.6 (5)

1.0

.85

Oligohydramnios

6.5 (627)

2.7 (8)

.005

2.7 (265)

1.9 (2)

Preterm Delivery

16.6 (1611)

55.9 (166)

<.001

9.6 (947)

51.9 (56)

<.001

1.0

Cesarean section

100.0 (9686)

100 (297)

—

52.2 (5151)

96.3 (104)

<.001

Data presented as percent (number) or mean ± standard deviation.
GDM- gestational diabetes.

recurrent preterm birth in the following delivery than
the rest of the study population [preterm placenta previa: 18.7% (31/166) vs. study cohort: 9.9% (972/9817), p
< .001, OR = 2.09 (95%CI 1.41-3.11)]. Moreover, among
patients with a placenta previa in the primary CS pregnancy, those who delivered preterm had an OR = 3.09

(95% CI 2.1-4.6) for recurrent preterm birth in the subsequent pregnancy in comparison to those who delivered at term (Figure 2). Women with placenta previa
who delivered before 34 weeks of gestation in the primary CS pregnancy had a higher risk to deliver preterm
in comparison to those with placenta previa who

Figure 1 Distribution of gestational age at delivery among the study groups in each pregnancy.
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Figure 2 Recurrence of preterm delivery among patients with placenta previa who delivered preterm or at term in the primary CS
pregnancy.

delivered at term [early preterm delivery 25% (20/80)
vs. term delivery 5.3% (7/131), p < .001, RR 4.7, 95% CI
2.07-10.57). However, women with placenta previa who
had a late preterm birth, had an increased but not statistically significant rate of recurrent preterm birth in
comparison to those who delivered at term (late preterm birth 12.8% (11/86), p = .09).
In a multiple logistic regression model aimed to study
the recurrence of preterm delivery in patients with placenta previa, regardless to site of placentation, preterm
birth in the second pregnancy was introduced as an outcome. Previous preterm delivery due to preeclampsia,
intrauterine growth restriction (IUGR), placenta previa,
preterm prelabor rupture of membranes (PROM) and
spontaneous preterm parturition were included as covariates. Placenta previa at the primary CS pregnancy on
its own was not a risk factor for preterm birth at the
subsequent pregnancy. However, Patients with placenta
previa who delivered preterm in the primary CS pregnancy had an independent increased risk for spontaneous preterm birth in the subsequent delivery unrelated
to the presence of placenta previa in that pregnancy (OR
3.60, 95% CI 1.52-8.51) (Table 2).

Discussion
Principal findings of this study: Placenta previa is a recurrent pathology. Preterm birth in patients with placenta previa is an independent risk factor for a recurrent
spontaneous preterm delivery in the subsequent pregnancy regardless to the site of placental implantation.
Placenta previa is a risk factor for preterm birth
[15,17]. Indeed, about 60% of the patients with placenta
previa in our study delivered preterm, mainly due to vaginal bleeding. It has been proposed that in cases of

placenta previa a certain degree of spontaneous placental
separation is an inevitable consequence of the formation
of the lower uterine segment and cervical dilatation,
leading to severe hemorrhage [27] and indicated preterm
birth. Moreover, there is evidence to support the delivery
of women with placenta previa between 36 to 37 weeks,
this practice is based upon the findings of Ananth et al.
[16], who demonstrated that women with placenta previa have an increased perinatal mortality after 37 weeks
of gestation. Collectively, the combination of severe vaginal bleeding that endangers the mother and the
increased unexplained stillbirth in these patients after 37
weeks contributes to the high proportion of preterm deliveries reported in patients with placenta previa. Nevertheless, it is not clear from the current literature
whether the increased risk for preterm birth is limited to
the pregnancy affected by placenta previa or does it
affect the subsequent ones as well.
In light of our findings and those of others [24], we
raise the question of whether preterm delivery due to
Table 2 Risk factors at the index pregnancy for recurrent
preterm birth at the subsequent delivery
Factor

Odds Ratio ( 95% confidence interval)

Spontaneous preterm birth

4.38 (3.71-5.17)

Preterm placenta previa

3.60 (1.52-8.51)

Preterm severe preeclampsia

2.82 (1.66-4.78)

Preterm IUGR

1.48 (1.003-2.18)

Severe preeclampsia

1.56 (1.01-2.53)

IUGR

1.52 (1.18-1.96)

Placenta previa

0.71 (.33-1.54)

Maternal age

1.03 (1.01-1.04)
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placenta previa is really an indicated preterm birth.
Could it be that the premature bleeding in patients with
placenta previa is the clinical presentation of a spontaneous preterm parturition? The answer to this question
may be deduced from epidemiological and clinical studies regarding the association of placenta previa and the
preterm parturition syndrome.
Shortening of the uterine cervix during gestation is a
risk factor for preterm birth in patients with normal placentation [28,29], recent studies suggest that this is the
same in patients with placenta previa [20-22]. Indeed
among women with placenta previa, those who had a
cervical length <30 mm at the third trimester had a
higher rate of preterm delivery and a higher proportion
of them required delivery due to hemorrhage in comparison to those with longer cervical length [21]. In
addition, Ghi et al. [20] reported that patients with placenta previa who had emergency cesarean section due to
bleeding at < 34 weeks of gestation had a significantly
shorter cervical length than those who had elective
cesarean delivery later during gestation. The authors
concluded that a short cervix in patients with placenta
previa may herald premature onset of labor and possible
detachment of the placenta from its low insertion [20].
Vaginal bleeding can be the only manifestation of
intra-amniotic infection and/or inflammation [30]. Indeed, among patients with placenta previa and vaginal
bleeding the rate of intra amniotic infection was 5.7%
and intra-amniotic inflammation was detected in 17.9%
of these patients [19]. Moreover, among patients with
placenta previa, those who had intra-amniotic infection
or inflammation had a higher rate of delivery within 48
hours from admission and a lower mean gestational age
at delivery than those without it [19]. In a different
study, women with placenta previa who were admitted
with an episode of preterm labor with intact membranes
had a rate of 4.9% of intra-amniotic infection and 16.7%
of intra-amniotic inflammation [18]. In addition, women
with placenta previa who present with preterm labor
and have intra-amniotic inflammation had a higher risk
of intra-amniotic infection and a shorter admission to
delivery interval. Thus, similarly to women with normal
placentation, infection and or inflammation may be part
of the mechanisms that prematurely activate the common pathway of parturition in patients with placenta
previa, leading to preterm labor that is associated in
some of the cases with vaginal bleeding and eventually
progress to preterm birth.
Our finding that women with placenta previa who
delivered preterm are at increased risk for spontaneous
preterm birth in the subsequent delivery regardless to
the site of placental implantation is novel. Preterm delivery is a recurrent disease; both spontaneous and indicated preterm births are associated with an increased
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risk for recurrence in subsequent pregnancies [31,32].
Moreover, there is an inverse correlation between the
gestational age at delivery and the risk for recurrent preterm birth [31,32] and patients who experienced a spontaneous preterm parturition, have a higher recurrence
rate than the general population for any gestational age
in which the preterm delivery occurred.
Among multiparous patients, a prior preterm birth is
the most prominent risk factor for a recurrent preterm
delivery [33,34]. This is important since in our cohort
the rate of previous preterm birth did not differ significantly between the study groups; suggesting that the independent risk for recurrent preterm birth in women
with placenta previa who delivered preterm is a novel
observation that does not the result from their obstetric
history. Similarly to spontaneous preterm birth, placenta
previa is a recurrent pathology. In our cohort, the recurrence rate of placenta previa was 2.7%. This is in accord
with previous reports that the recurrence rate of placenta previa in different population varies from 2.3% to
3.2% [23,24,35]. The novel finding of this study that
women who had a preterm delivery as a result of placenta previa have an independent increased risk (OR
3.6) for a spontaneous preterm birth in the subsequent
pregnancy, even in the absence of recurrent placenta
previa, is of importance. This odds ratio is higher than
that for repeated placenta previa (2.65), and is similar to
the risk of recurrent preterm birth in patients who had a
previous spontaneous preterm birth [36]; further supporting the assumption that the mechanisms leading to
spontaneous preterm birth may be also involved in preterm parturition among patients with placenta previa.
The shortcoming of this study is its retrospective nature, and the inherited weakness of studies based on a
large dataset. In addition due to the structure of the
database and the long time period the data was collected
information regarding cervical length in our patients is
missing. However, its population based scope and the
large number of cases allow us to identify valuable information regarding the epidemiology of preterm birth
among patients with placenta previa.

Conclusions
We present herein evidence that preterm delivery in
patients with placenta previa, especially if it occurs before 34 weeks of gestation, is a recurrent event regardless to the site of placental implantation in the
subsequent pregnancy. Collectively, these findings support the notion that a preterm delivery in women placenta previa has the epidemiologic characteristic of
spontaneous preterm birth. Thus, patients with placenta
previa who had an early preterm delivery may need to
be treated as patients with a previous spontaneous preterm birth in term of perinatal counseling and
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preventive measures in their subsequent pregnancies.
The approach regarding women with placenta previa
who delivered at late preterm is not that clear since at
these gestational age some of the deliveries may be indicated and dependent on physician decision.
Competing interests
On behalf of me and all of the co-authors I declare that we have no known
conflict of interest regarding this manuscript what so ever.
Authors' contributions
OE designed the study and performed the statistical analysis and drafted the
manuscript; LN performed the statistical analysis and contributed to the
manuscript; VK, IEW, and RBW participated in writing the manuscript; DD and
MM participated the design of the study and helped to draft the manuscript.
All authors read and approved the final manuscript.
Author details
1
Department of Obstetrics and Gynecology, Soroka University Medical
Center, School of Medicine, Faculty of Health Sciences, Ben Gurion University
of the Negev, P O Box 151, Beer Sheva 84101, Israel. 2Departments of
Epidemiology, Faculty of Health Sciences, Ben Gurion University of the
Negev, Beer Sheva, Israel. 3Departments of Family Medicine, Faculty of Health
Sciences, Ben Gurion University of the Negev, Beer Sheva, Israel.
Received: 27 April 2012 Accepted: 3 August 2012
Published: 10 August 2012
References
1. Salafia CM, Vogel CA, Bantham KF, Vintzileos AM, Pezzullo J, Silberman L:
Preterm delivery: correlations of fetal growth and placental pathology.
Am J Perinatol 1992, 9:190–193.
2. Tuzovic L, Djelmis J, Ilijic M: Obstetric risk factors associated with placenta
previa development: case–control study. Croat Med J 2003, 44:728–733.
3. Oyelese Y, Smulian JC: Placenta previa, placenta accreta, and vasa previa.
Obstet Gynecol 2006, 107:927–941.
4. Davidson VA, Brunken R: Placenta praevia: its incidence, diagnosis and
treatment. J Int Coll Surg 1957, 27:466–470.
5. Reich AM: Placenta previa; a critical appraisal based on a thirty-five-year
study at Bellevue Hospital; 1919–1954. Am J Obstet Gynecol 1956,
72:277–289.
6. Lauria MR, Smith RS, Treadwell MC, Comstock CH, Kirk JS, Lee W, et al: The
use of second-trimester transvaginal sonography to predict placenta
previa. Ultrasound Obstet Gynecol 1996, 8:337–340.
7. Becker RH, Vonk R, Mende BC, Ragosch V, Entezami M: The relevance of
placental location at 20–23 gestational weeks for prediction of placenta
previa at delivery: evaluation of 8650 cases. Ultrasound Obstet Gynecol
2001, 17:496–501.
8. Rosati P, Guariglia L: Clinical significance of placenta previa detected at
early routine transvaginal scan. J Ultrasound Med 2000, 19:581–585.
9. Hill LM, DiNofrio DM, Chenevey P: Transvaginal sonographic evaluation of
first-trimester placenta previa. Ultrasound Obstet Gynecol 1995, 5:301–303.
10. Mustafa SA, Brizot ML, Carvalho MH, Watanabe L, Kahhale S, Zugaib M:
Transvaginal ultrasonography in predicting placenta previa at delivery: a
longitudinal study. Ultrasound Obstet Gynecol 2002, 20:356–359.
11. To WW, Leung WC: Placenta previa and previous cesarean section. Int J
Gynaecol Obstet 1995, 51:25–31.
12. McMahon MJ, Li R, Schenck AP, Olshan AF, Royce RA: Previous cesarean
birth. A risk factor for placenta previa? J Reprod Med 1997, 42:409–412.
13. Getahun D, Oyelese Y, Salihu HM, Ananth CV: Previous cesarean delivery
and risks of placenta previa and placental abruption. Obstet Gynecol 2006,
107:771–778.
14. Yang Q, Wen SW, Oppenheimer L, Chen XK, Black D, Gao J, et al:
Association of caesarean delivery for first birth with placenta praevia
and placental abruption in second pregnancy. BJOG 2007, 114:609–613.
15. Ananth CV, Demissie K, Smulian JC, Vintzileos AM: Relationship among
placenta previa, fetal growth restriction, and preterm delivery: a
population-based study. Obstet Gynecol 2001, 98:299–306.

Page 6 of 6

16. Ananth CV, Smulian JC, Vintzileos AM: The effect of placenta previa on
neonatal mortality: a population-based study in the United States, 1989
through 1997. Am J Obstet Gynecol 2003, 188:1299–1304.
17. Iyasu S, Saftlas AK, Rowley DL, Koonin LM, Lawson HW, Atrash HK: The
epidemiology of placenta previa in the United States, 1979 through
1987. Am J Obstet Gynecol 1993, 168:1424–1429.
18. Park CW, Moon KC, Park JS, Jun JK, Yoon BH: The frequency and clinical
significance of intra-uterine infection and inflammation in patients with
placenta previa and preterm labor and intact membranes. Placenta 2009,
30:613–618.
19. Madan I, Romero R, Kusanovic JP, Mittal P, Chaiworapongsa T, Dong Z, et al:
The frequency and clinical significance of intra-amniotic infection and/or
inflammation in women with placenta previa and vaginal bleeding: an
unexpected observation. J Perinat Med 2010, 38:275–279.
20. Ghi T, Contro E, Martina T, Piva M, Morandi R, Orsini LF, et al: Cervical
length and risk of antepartum bleeding in women with complete
placenta previa. Ultrasound Obstet Gynecol 2009, 33:209–212.
21. Stafford IA, Dashe JS, Shivvers SA, Alexander JM, McIntire DD, Leveno KJ:
Ultrasonographic cervical length and risk of hemorrhage in pregnancies
with placenta previa. Obstet Gynecol 2010, 116:595–600.
22. Ghi T, Youssef A: Ultrasonographic cervical length and risk of
hemorrhage in pregnancies with placenta previa. Obstet Gynecol 2010,
116:1458–1459.
23. Williams GL: Recurrence of placenta praevia in four consecutive
pregnancies. J Obstet Gynaecol Br Commonw 1967, 74:609–610.
24. Rasmussen S, Albrechtsen S, Dalaker K: Obstetric history and the risk of
placenta previa. Acta Obstet Gynecol Scand 2000, 79:502–507.
25. ACOG practice bulletin: Diagnosis and management of preeclampsia and
eclampsia. Number 33, January 2002. Obstet Gynecol 2002, 99:159–167.
26. Leiberman JR, Fraser D, Weitzman S, Glezerman M: Birthweight curves in
southern Israel populations. Isr J Med Sci 1993, 29:198–203.
27. Obstetric Hemorrhage. In Williams Obstetrics. Edited by Cunningham FG,
Leveno KJ, Bloom SL, Hauth JC, Gilstrap LC III, Wenstrom K. New York:
McGraw-Hill; 2005:809–854.
28. Hassan SS, Romero R, Berry SM, Dang K, Blackwell SC, Treadwell MC, et al:
Patients with an ultrasonographic cervical length < or =15 mm have
nearly a 50% risk of early spontaneous preterm delivery. Am J Obstet
Gynecol 2000, 182:1458–1467.
29. Iams JD, Johnson FF, Sonek J, Sachs L, Gebauer C, Samuels P: Cervical
competence as a continuum: a study of ultrasonographic cervical length
and obstetric performance. Am J Obstet Gynecol 1995, 172:1097–1103.
30. Gomez R, Romero R, Nien JK, Medina L, Carstens M, Kim YM, et al:
Idiopathic vaginal bleeding during pregnancy as the only clinical
manifestation of intrauterine infection. J Matern Fetal Neonatal Med 2005,
18:31–37.
31. Ananth CV, Getahun D, Peltier MR, Salihu HM, Vintzileos AM: Recurrence of
spontaneous versus medically indicated preterm birth. Am J Obstet
Gynecol 2006, 195:643–650.
32. Ananth CV, Vintzileos AM: Epidemiology of preterm birth and its clinical
subtypes. J Matern Fetal Neonatal Med 2006, 19:773–782.
33. Mazaki-Tovi S, Romero R, Kusanovic JP, Erez O, Pineles BL, Gotsch F, et al:
Recurrent preterm birth. Semin Perinatol 2007, 31:142–158.
34. Himes KP, Simhan HN: Risk of recurrent preterm birth and placental
pathology. Obstet Gynecol 2008, 112:121–126.
35. Gorodeski IG, Bahari CM, Schachter A, Neri A: Recurrent placenta previa.
Eur J Obstet Gynecol Reprod Biol 1981, 12:7–11.
36. Hoffman HJ, Bakketeig LS: Risk factors associated with the occurrence of
preterm birth. Clin Obstet Gynecol 1984, 27:539–552.
doi:10.1186/1471-2393-12-82
Cite this article as: Erez et al.: Early preterm delivery due to placenta
previa is an independent risk factor for a subsequent spontaneous
preterm birth. BMC Pregnancy and Childbirth 2012 12:82.

