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Expectant management of preterm premature rupture
of membranes: is it all about gestational age?
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OBJECTIVE: We sought to compare neonatal outcome in cases of un-
complicated preterm premature rupture of membranes (PPROM) (ie, no
evidence of clinical chorioamnionitis, placental abruption, or fetal dis-
tress) with that of spontaneous preterm deliveries (PTDs) and to deter-
mine the effect of the latency period.

STUDY DESIGN: The study group included women with PPROM at ges-
tational age 280/7-336/7 weeks (n � 488). Neonatal outcome was com-
pared with a matched control group of women with spontaneous PTD (n
� 1464).

RESULTS: Neonates in the uncomplicated PPROM group were at in-
creased risk for composite adverse outcome (53.7% vs 42.0%; P �

.001), mortality (1.6% vs 0.0%; P � .001), respiratory morbidity
(32.8% vs 26.4%; P � .006), necrotizing enterocolitis, jaundice, hypo-
glycemia, hypothermia, and polycythemia. Neonatal adverse outcome
was more likely in cases of latency period �7 days, oligohydramnios,
male fetus, and nulliparity.

CONCLUSION: Consultation regarding prematurity-related morbidity in
infants exposed to uncomplicated PPROM cannot be extrapolated from
PTDs and should be stratified by the duration of the latency period and
the other risk factors identified in the current study.
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Preterm premature rupture of mem-
branes (PPROM) complicates 1-3%

of all pregnancies,1-4 and is associated
with maternal and perinatal morbidity
and mortality.2,5 The optimal manage-
ment of pregnancies complicated by
PPROM remains unclear. Specifically,
the issue of expectant management vs
immediate delivery, especially in cases of
PPROM occurring at �30 weeks of ges-
tation, is controversial.6-11

In cases of preterm labor, perinatal
outcome is largely affected by gestational
age at delivery. For that reason, the com-
mon practice in cases of uncomplicated

PPROM (ie, no evidence of clinical cho-
rioamnionitis, placental abruption, or
fetal distress) is expectant management,
followed by labor induction when the
risks of amnionitis exceeds the risk of
prematurity, usually at around 32-34
weeks of gestation.

Nevertheless, it has been previously
shown that a significant proportion of
pregnancies with uncomplicated PPROM
may involve subclinical chorioamnioni-
tis.12-15 Thus, considering the potential
unfavorable intrauterine environment
in the case of uncomplicated PPROM, it
is uncertain whether neonatal outcome
in these pregnancies can be directly ex-
trapolated from that of newborns fol-
lowing spontaneous preterm labor at
similar gestational age. Furthermore, it is
possible that in cases of expectant man-
agement of uncomplicated PPROM, it is
not only gestational age at delivery that
should be taken into consideration, but
also the duration of the latency period
through which the fetus is exposed to
a potentially unfavorable intrauterine
environment.

Our aim was to compare neonatal out-
come in cases of uncomplicated PPROM
with that of spontaneous low-risk preterm

deliveries (PTDs) at an equivalent gesta-
tional age, and to determine the effect of
the latency period on neonatal outcome.

MATERIALS AND METHODS
We conducted a retrospective cohort study
in a single tertiary center from January
1995 through December 2007. The study
group included all women diagnosed with
PPROM at gestational age of 280/7-336/7

weeks (PPROM group). We did not in-
clude cases of PPROM at �28 weeks be-
cause the controversy regarding expectant
management vs immediate delivery in this
subgroup is of less relevance. The control
group was composed of the women pre-
senting with spontaneous PTD (SPTD)
immediately following each of the
PPROM cases in the delivery logbook,
matched by gestational age at delivery in a
3:1 ratio (SPTD group). Only low-risk
women were included in the study and
control groups; women with chronic hy-
pertension, pregnancy-induced hyperten-
sive complications, gestational or pregesta-
tional diabetes, placenta previa, placental
abruption, amnionitis, oligohydramnios
(only for the control group), multiple ges-
tations, intrauterine growth restriction at
presentation (birthweight �10th percen-
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tile), cord pH �7.0, or 5-minute Apgar
score �7 were excluded from both groups.
The study protocol was approved by the
local institutional review board.

Data were collected from patient’s
hospital charts and from the institu-
tional computerized perinatal database.
Neonatal outcome was compared be-
tween the study and control groups,
stratified by gestational age at delivery
and duration of the latency period.

PPROM was defined as spontaneous
rupture of membranes occurring before
the onset of active labor and �370/7 weeks
of gestation. The diagnosis of PPROM was
established on the basis of a history sug-
gesting amniotic fluid leakage and a sterile
speculum examination demonstrating ei-
ther amniotic fluid passing through the
cervix or fluid accumulation in the poste-
rior vaginal fornix, and was confirmed by

nitrazine paper reaction and ferning pat-
tern when necessary.

The latency period was defined as the
time elapsed between onset of PPROM
to spontaneous delivery, labor induction
at 340/7 weeks, or indicated delivery
�340/7 weeks. Gestational age was deter-
mined by the patient’s last menstrual pe-
riod and, when available, confirmed by
first-trimester ultrasound. Chorioam-
nionitis was diagnosed on a clinical basis
that included maternal fever (�38°C),
leukocytosis, fetal tachycardia, uterine
tenderness, or foul-smelling amniotic
fluid with no other source of infection.

Respiratory morbidity was defined as
any of the following: the presence of
respiratory distress syndrome, transient
tachypnea of the newborn, bronchopul-
monary dysplasia (BPD), apnea, or need
for ventilatory support. Infectious mor-

bidity was defined as the presence of cul-
ture-proven sepsis, meningitis, or pneu-
monia. Neurologic morbidity included
convulsions, hypotonia, intraventricular
hemorrhage (any grade), or periven-
tricular leukomalacia (PVL). Composite
neonatal outcome was defined as the
presence of any of the following: respira-
tory, infectious, or neurologic morbidity
(as defined above); neonatal death;
necrotizing enterocolitis (NEC); need
for phototherapy; hypoglycemia16; or
hypothermia.17

According to our departmental proto-
col, all women with suspected PPROM at
gestational age �340/7 weeks who are not
in active labor and do not have signs of
chorioamnionitis or placental abruption
are admitted for expectant management,
as follows. First, betamethasone is ad-
ministrated at gestational age �240/7 and
�340/7 weeks (12 mg of intramuscular
Celestone chronodose [Schering-Plough
Lab N.V., Brussels, Belgium] given twice
at a 24-hour interval). Second, antibiotic
treatment is initiated with intravenous
ampicillin (2 g 4 times daily) and oral
roxithromycin (150 mg twice daily) for
48 hours, followed by oral amoxicillin
(250 mg 3 times daily) and oral roxithro-
mycin (150 mg twice daily) for 5 days.
Third, vaginal culture is taken at diagno-
sis of PPROM, and carriers of group B
streptococcus (GBS) are identified and
treated during labor.18 If culture results
are unavailable, patients are treated em-
pirically with intravenous ampicillin
during labor. Fourth, routine daily fol-
low-up is conducted for evidence of ac-
tive labor, infection, or well-being. Fol-
low-up includes examination of body
temperature, pulse, blood pressure,
uterine tenderness, white blood cell
count, nonstress test (twice a day), bio-
physical profile (twice a week), and esti-
mated fetal weight evaluation (every
10-14 days). Vaginal examinations are
avoided as long as the patient is asymp-
tomatic and free of contractions. When
indicated, sterile visual inspection of the
cervix is preferred over digital examina-
tion. Fifth, labor is induced at 340/7

weeks, either by vaginal prostaglandin
E2 tablets or oxytocin. Cesarean section
is performed on the basis of obstetric in-
dications. Tocolytic treatment is avoided

TABLE 1
Demographic and obstetric characteristics
of women in PPROM and SPTD groups

Characteristic
PPROM group
n � 488

SPTD group
n � 1464 P value

Maternal age, y 29.9 � 5.0 29.6 � 5.4 .2
.....................................................................................................................................................................................................................................

Age �35 y 80 (16.4) 219 (15.0) .4
..............................................................................................................................................................................................................................................

Nulliparity 204 (41.8) 948 (64.8) � .001
..............................................................................................................................................................................................................................................

Gestational age at delivery, wk 32.5 � 1.8 32.5 � 1.8 N/A
.....................................................................................................................................................................................................................................

28 20 (4.1) 60 (4.1) N/A
.....................................................................................................................................................................................................................................

29 32 (6.6) 96 (6.6) N/A
.....................................................................................................................................................................................................................................

30 44 (9.0) 132 (9.0) N/A
.....................................................................................................................................................................................................................................

31 28 (5.7) 84 (5.7) N/A
.....................................................................................................................................................................................................................................

32 60 (12.3) 180 (12.3) N/A
.....................................................................................................................................................................................................................................

33 84 (17.2) 252 (17.2) N/A
.....................................................................................................................................................................................................................................

34 220 (45.1) 660 (45.1) N/A
..............................................................................................................................................................................................................................................

Operative vaginal delivery 12 (2.5) 39 (2.7) .8
..............................................................................................................................................................................................................................................

Cesarean section 212 (43.4) 879 (60.0) � .001
..............................................................................................................................................................................................................................................

Birthweight, g 1876 � 431 1869 � 631 .9
..............................................................................................................................................................................................................................................

Oligohydramniosa 160 (32.8) N/A N/A
..............................................................................................................................................................................................................................................

Latency period, d 8.2 � 10.0 N/A N/A
.....................................................................................................................................................................................................................................

�2 190 (38.9) N/A N/A
.....................................................................................................................................................................................................................................

2-7 124 (25.5) N/A N/A
.....................................................................................................................................................................................................................................

�7 174 (35.7) N/A N/A
..............................................................................................................................................................................................................................................

Data presented as mean � SD or n (%).
N/A, not applicable; PPROM, preterm premature rupture of membranes; SPTD, spontaneous preterm delivery.
a Amniotic fluid index �50 mm at admission; women with oligohydramnios were excluded from control group.
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