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Spontaneous rupture of membranes (ROM) is a normal component of labor
and delivery. Premature ROM (PROM) refers to rupture of the fetal mem-
branes prior to the onset of labor irrespective of gestational age. Once the
membranes rupture, delivery is recommended when the risk of ascending
infection outweighs the risk of prematurity. When PROM occurs at term,
labor typically ensues spontaneously or is induced within 12 to 24 hours.
The management of pregnancies complicated by preterm PROM (defined 
as PROM occurring prior to 37 weeks of gestation) is more challenging.
Preterm PROM complicates 2% to 20% of all deliveries and is associated
with 18% to 20% of perinatal deaths. Management options include admis-
sion to hospital, amniocentesis to exclude intra-amniotic infection, and
administration of antenatal corticosteroids and broad-spectrum antibiotics,
if indicated. This article reviews in detail the contemporary diagnosis and
management of preterm PROM.
[Rev Obstet Gynecol. 2008;1(1):11-22]
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Premature rupture of membranes (PROM) refers to rupture of the fetal
membranes prior to the onset of labor,1,2 and can occur at any gestational
age—even at 42 weeks’ gestation. For this reason, it is also referred to as

prelabor ROM. PROM can occur either at term or preterm (� 37 weeks). Prolonged
PROM refers to PROM greater than 24 hours, and is associated with an increased
risk of ascending infection.1,2
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Scope of the Problem
Approximately 8% to 10% of term
pregnancies will experience sponta-
neous ROM prior to the onset of uter-
ine activity.1-4 Preterm PROM—defined
as PROM prior to 37 weeks of gesta-
tion—complicates 2% to 4% of all 
singleton and 7% to 20% of twin
pregnancies.1,2,5,6 It is the leading iden-
tifiable cause of premature birth and
accounts for approximately 18% to
20% of perinatal deaths in the United
States.1,2,5-9

Etiology and Risk Factors
Histologic studies of the site of mem-
brane rupture at term have demon-
strated a zone of altered morphology
characterized by thickening of the con-
nective tissue components of the mem-
branes, thinning of the cytotrophoblast
layer and decidua, and disruption of
the connections between amnion and
chorion. These normal physiologic
changes accompany cervical ripening
in preparation for labor at term, and re-
sult in focal weakening of the fetal
membranes in the region of the inter-
nal cervical os that predisposes to rup-
ture at that site. At a cellular level,
these changes result from the release of
phospholipases, eicosanoids (especially
prostaglandin E2), cytokines, elastases,
matrix metalloproteinases, and/or
other proteases in response to a physi-
ologic or pathologic stimulus.1,2,10 Al-
though the downstream cellular
changes may be similar, the inciting
etiologies in preterm PROM are likely
different from term PROM.

A number of risk factors for spon-
taneous preterm PROM have been
identified (Table 1).1,2,11 Intra-amniotic
infection and decidual hemorrhage
(placental abruption) occurring re-
mote from term, for example, may
release proteases into the choriode-
cidual tissues and amniotic fluid,
leading to rupture of membranes. In-
deed, placental abruption is seen in 4%
to 12% of pregnancies complicated by

preterm PROM, and is more common
in pregnancies complicated by
preterm PROM prior to 28 weeks of
gestation.2,12,13 However, whether it is
the cause of PROM or a consequence
of acute uterine decompression is not
known. Invasive uterine procedures
performed during pregnancy (such as
amniocentesis, chorionic villus sam-
pling, fetoscopy, and cervical cer-
clage) can damage the membranes,
causing them to leak, but these are
rare causes of preterm PROM. 

The risk of recurrence of preterm
PROM is 16% to 32%, as compared
with approximately 4% in women
with a prior uncomplicated term de-
livery.14-16 This percentage may be in-
creased if there is evidence of cervical
shortening or uterine contractions in
the second trimester.16 However, most
cases of preterm PROM occur in oth-
erwise healthy women without identi-
fiable risk factors.2 Epidemiologic and
historic factors that are known not to
be associated with preterm PROM

Table 1
Risk Factors for Spontaneous Preterm Premature

Rupture of Membranes

Maternal Factors
• Preterm premature rupture of membranes (PROM) in a prior pregnancy (recurrence

risk is 16%-32% as compared with 4% in women with a prior uncomplicated term
delivery)

• Antepartum vaginal bleeding 
• Chronic steroid therapy 
• Collagen vascular disorders (such as Ehlers-Danlos syndrome, systemic lupus

erythematosus)
• Direct abdominal trauma
• Preterm labor
• Cigarette smoking
• Illicit drugs (cocaine)
• Anemia
• Low body mass index (BMI � 19.8 kg/m2)
• Nutritional deficiencies of copper and ascorbic acid
• Low socioeconomic status
• Unmarried status

Uteroplacental Factors
• Uterine anomalies (such as uterine septum)
• Placental abruption (may account for 10%-15% of preterm PROM)
• Advanced cervical dilatation (cervical insufficiency)
• Prior cervical conization
• Cervical shortening in the 2nd trimester (� 2.5 cm)
• Uterine overdistention (polyhydramnios, multiple pregnancy)
• Intra-amniotic infection (chorioamnionitis)
• Multiple bimanual vaginal examinations (but not sterile speculum or transvaginal

ultrasound examinations)

Fetal Factors
• Multiple pregnancy (preterm PROM complicates 7%-10% of twin pregnancies)

Data from ACOG Committee on Practice Bulletins-Obstetrics.2
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include sexual intercourse, speculum
examinations, maternal exercise, and
parity.

Natural History of
Pregnancies Complicated
by Preterm PROM
Latency refers to the interval between
rupture of the membranes and the
onset of labor. A number of factors
are known to affect the latency
period, including:
• Gestational age. An inverse rela-

tionship exists between gestational
age at the time of ROM and latency.
At term, 50% of pregnancies com-
plicated by PROM will go into labor
spontaneously within 12 hours,
70% within 24 hours, 85% within
48 hours, and 95% within 72 hours
in the absence of obstetric interven-
tion.1,2,4,17 In women with preterm
PROM remote from term, 50% will
go into labor within 24 to 48 hours
and 70% to 90% within 7
days.1,2,18,19 Furthermore, women
with preterm PROM at 24 to 28
weeks of gestation are likely to have
a longer latency period than those
with preterm PROM closer to term.

• Degree of oligohydramnios. The
more severe the degree of oligohy-
dramnios, the shorter the latency
period.20,21 Severe oligohydramnios
may represent a larger hole in the
membranes or evidence of early
fetal compromise with diminished
urine output.21

• Sonographic myometrial thick-
ness. Evidence of excessive thinning
of the myometrium in nonlaboring
women with preterm PROM (� 12
mm) as measured by transabdomi-
nal ultrasound has been associated
with a shorter latency interval.22

• Number of fetuses. In general, twin
pregnancies complicated by preterm
PROM have a shorter latency period
than singleton pregnancies.23,24

• Pregnancy complications. Evidence
of pregnancy complications (such

as intra-amniotic infection, placen-
tal abruption, or active labor) or
nonreassuring fetal testing (previ-
ously referred to as fetal distress)
will lead to early delivery and a
shortened latency interval.

Complications
The fetal membranes serve as a bar-
rier to ascending infection. Once the
membranes rupture, both the mother
and fetus are at risk of infection and
of other complications.

Neonatal complications relate pri-
marily to the gestational age at rup-
ture of membranes. Preterm PROM is
associated with a 4-fold increase in
perinatal mortality and a 3-fold in-
crease in neonatal morbidity, includ-
ing respiratory distress syndrome
(RDS), which occurs in 10% to 40% of
women with preterm PROM and is
responsible for 40% to 70% of neona-
tal deaths; polymicrobial intra-
amniotic infection, which occurs in
15% to 30% of women with preterm
PROM and accounts for 3% to 20% of
neonatal deaths; and intraventricular
hemorrhage (IVH).1,2,18,19 Despite
initial suggestions, the weight of evi-
dence in the literature suggests that
preterm PROM is not associated with
an acceleration in pulmonary matura-
tion.25 Other neonatal complications
include fetal pulmonary hypoplasia,
which develops in 26% of preterm
PROM prior to 22 weeks; skeletal de-
formities, which complicate 12% of
preterm PROM, related to severity and
duration of preterm PROM; cord pro-
lapse, especially in pregnancies with a
nonvertex presentation; and in-
creased cesarean delivery for malpre-
sentation.1,2 Severe oligohydramnios
in the setting of preterm PROM results
in an increased incidence of cord
compression and nonreassuring fetal
testing (fetal distress) in labor, leading
to a further increase in the risk of
cesarean delivery. In this setting,
amnioinfusion with saline may

decrease the risk of cesarean delivery,
but whether such an approach im-
proves perinatal outcome is not
clear.26 Preterm PROM and exposure
to intrauterine inflammation/infec-
tion have been associated with an in-
creased risk of neurodevelopmental
impairment.2,27,28 Infection, cord acci-
dent, and other factors contribute to
the 1% to 2% risk of intrauterine fetal
demise (stillbirth) after preterm
PROM.2,29

Maternal complications include
clinically evident intra-amniotic in-
fection, which occurs in 13% to 60%
of women with preterm PROM as
compared with 1% at term, and post-
partum endometritis, which occurs in
2% to 13% of women with preterm
PROM.1,2,30 Chorioamnionitis is seen
more commonly in women with pro-
longed preterm PROM, severe oligo-
hydramnios, multiple vaginal exami-
nations, and preterm PROM at an
early gestational age. Additionally,
because more fetuses with preterm
PROM present with malpresentation
(eg, breech), the risk of cesarean de-
livery with its attendant surgical
risks to the parturient is higher in
preterm PROM as compared with
term deliveries.

Differential Diagnosis
Rupture of the membranes typically
presents as a large gush of clear vagi-
nal fluid or as a steady trickle. The
differential diagnosis includes leakage
of urine (urinary incontinence); ex-
cessive vaginal discharge, such as
physiologic discharge or bacterial
vaginosis; and cervical mucus (show)
as a sign of impending labor.

Diagnosis
Preterm PROM is largely a clinical di-
agnosis. It is typically suggested by a
history of watery vaginal discharge
and confirmed on sterile speculum
examination. The traditional mini-
mally invasive gold standard for the
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diagnosis of ROM relies on clinician
ability to document 3 clinical signs
on sterile speculum examination: 
(1) visual pooling of clear fluid in the
posterior fornix of the vagina or
leakage of fluid from the cervical os;
(2) an alkaline pH of the cervicovagi-
nal discharge, which is typically
demonstrated by seeing whether the
discharge turns yellow nitrazine
paper to blue (nitrazine test); and/or
(3) microscopic ferning of the cervico-
vaginal discharge on drying. Evidence
of diminished amniotic fluid volume
(by Leopold’s examination or ultra-
sound) alone cannot confirm the di-
agnosis,2 but may help to suggest it in
the appropriate clinical setting.

With the possible exception of di-
rect visualization of amniotic fluid
spurting from the cervical os, all of
these clinical signs have limitations in
terms of diagnostic accuracy, cost,
and technical ease. Moreover, such
tests become progressively less accu-
rate when more than 1 hour has
elapsed after the membranes have
ruptured. As such, reliance on clinical
assessment alone leads to both false-
positive and false-negative results.
For example, the nitrazine test is de-
signed only to confirm an alkaline pH
in the cervicovaginal secretions (the
pH of the vaginal secretions is gener-
ally 4.5-6.0, whereas amniotic fluid
usually has a pH of 7.1-7.3), and yet
it is the most common test used to di-
agnose PROM. It is associated with
high false-positive rates related to
cervicitis, vaginitis (bacterial vagi-
nosis), and contamination with blood,
urine, semen, or antiseptic agents.2,31-33

As such, the sensitivity and specificity
of this test in diagnosing ROM ranges
from 90% to 97% and 16% to 70%,
respectively.34,35 The fern test refers to
microscopic crystallization of amni-
otic fluid on drying, and may give
false-positive results due to finger-
prints or contamination with semen
and cervical mucus as well as false-

negative results due to technical error
(using a dry swab to collect the
sample) or contamination with
blood.32,36,37 Reported sensitivity and
specificity for the fern test are 51%
and 70%, respectively, in patients
without labor and 98% and 88%, re-
spectively, in patients in labor.38

The Importance of Confirming
the Diagnosis
Early and accurate diagnosis of
preterm PROM would allow for gesta-
tional age–specific obstetric interven-
tions designed to optimize perinatal
outcome and minimize serious com-
plications, such as cord prolapse and

infectious morbidity (chorioamnioni-
tis, neonatal sepsis).1,6,7 Conversely, a
false-positive diagnosis of preterm
PROM may lead to unnecessary ob-
stetric interventions, including hospi-
talization, administration of antibi-
otics and corticosteroids, and even
induction of labor.1,39,40 A timely and
accurate diagnosis of PROM is there-
fore critical to optimize pregnancy
outcome—so critical, in fact, that an
amnio-dye test (tampon test) may be
recommended if conventional tests
for preterm PROM are equivocal and
if the pregnancy is remote from term.
This test involves amniocentesis and
instillation of dye into the amniotic
cavity. Indigo carmine is preferred be-
cause of the association between
methylene blue dye and fetal methe-
moglobinemia.41 Leakage of blue-
stained fluid into the vagina within
20 to 30 minutes as evidenced by
staining of a tampon is regarded as a
definitive diagnosis of preterm PROM.
Although considered by many inves-
tigators as the gold standard for the
diagnosis of preterm PROM, the

amnio-dye test is an invasive proce-
dure with inherent risks that include
bleeding (placental abruption), infec-
tion, iatrogenic PROM, and miscar-
riage. For these reasons, a rapid, ac-
curate, inexpensive, and noninvasive
test for the diagnosis of PROM is
urgently needed. 

Because of the limitations with the
current gold standard for the diagno-
sis of preterm PROM (namely, clinical
assessment of pooling, nitrazine,
and/or ferning), investigators have
long been searching for an alternative
and more objective test. Such tests are
based primarily on the identification
in the cervicovaginal discharge of one

or more biochemical markers that are
present in the setting of ROM, but
absent in women with intact mem-
branes. Several such markers have
been studied, including alpha-
fetoprotein (AFP),42-44 fetal fibronectin
(fFN),45 insulinlike growth factor
binding protein 1 (IGFBP-1),34,35,46,47

prolactin,44,48,49 beta-subunit of
human chorionic gonadotropin (�-
hCG),43,44,50,51 creatinine,43,52 urea,52

lactate,53 and placental alpha-
microglobulin 1 (PAMG-1).54-57 How-
ever, results using such tests have
been variable (Table 2). Although pro-
teomic technology has recently been
used to identify novel protein
biomarkers in the cervicovaginal
discharge of women who have intra-
amniotic infection58 or who subse-
quently deliver preterm,59,60 this tech-
nology has not been applied to the
problem of preterm PROM.

Emerging Test for the Diagnosis 
of Preterm PROM
One diagnostic test that is being used
increasingly often both in the United

Early and accurate diagnosis of preterm premature rupture of membranes
allows for gestational-age–specific obstetric interventions designed to opti-
mize perinatal outcome and minimize serious complications.
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States and abroad—and which has re-
cently been approved in the United
States by the Food and Drug Admin-
istration (FDA) for the diagnosis of
PROM—is the AmniSure® ROM test
(AmniSure® International LLC, Cam-
bridge, MA).54-57 This bedside im-
munoassay is simple, easy to perform,
rapid (5-10 minutes), and minimally
invasive (it does not require a specu-
lum examination). The test identifies
trace amounts of PAMG-1, a 34-kDa
placental glycoprotein that is abun-
dant in amniotic fluid (2000-25,000
ng/mL) but is present in far lower con-
centrations in maternal blood (5-25
ng/mL). The protein is in even lower
concentrations in cervicovaginal se-
cretions in the absence of ruptured
membranes (0.05-0.2 ng/mL).54-56 This
1000- to 10,000-fold difference in

concentration between amniotic fluid
and cervicovaginal secretions makes
PAMG-1 a very attractive marker for
preterm PROM. The minimum detec-
tion threshold of the AmniSure im-
munoassay is 5 ng/mL, which should
be sufficiently sensitive to detect
preterm PROM with an accuracy of
approximately 99%.55 Figure 1 briefly
describes the technique for perform-
ing this test. Preliminary data from
studies in Moscow and California,
which included about 300 patients
evaluated for preterm PROM, suggest
that the test has a sensitivity of 99%
and a specificity of 100%, can be
used at any time in gestation (15-42
weeks), and is highly specific with-
out interference by semen, urine,
blood, or vaginal infections.54-56 In
the presence of vaginal infection or

nonsignificant admixture of blood,
for example, levels of PAMG-1 in cer-
vicovaginal secretions do not appear
to exceed 3 ng/mL and, as such,
would not be expected to interfere
with the test, which has a sensitivity
threshold of 5 ng/mL.55 In a more
recent prospective observational study
of 184 consecutive patients present-
ing with symptoms of PROM, Lee and
colleagues57 demonstrated that the
PAMG-1 immunoassay confirmed
rupture of membranes at initial pre-
sentation with a sensitivity of 99%,
specificity of 88%, positive predictive
value of 98%, and negative predictive
value of 91%. Moreover, the PAMG-1
immunoassay test was reliable across
a wide gestational age range (11-42
weeks) and performed better than both
the conventional combined clinical

Table 2
Performance of Noninvasive Tests to Diagnose Rupture of the Fetal Membranes

Sensitivity Specificity PPV NPV
Test/Reference Name of Test Cutoff (%) (%) (%) (%)

Nitrazine (pH)31,34,35 — Positive/negative 90-97 16-70 63-75 80-93

Ferning and/or pooling31,33,36,37 — Positive/negative 51-98 70-88 84-93 87-97

AFP42-44 ROM Check® (Adeza � 30 �g/L 90-94 95-100 94-100 91-94
Biomedical Corp.,
Sunnyvale, CA)

Fetal fibronectin45 — � 50 ng/mL 97-98 70-97 74-93 98-100

IGFBP-134,35,46,47 PROM-TEST® (Medix � 3 �g/L 74-97 74-97 73-92 56-87
Biochimica, Kauinianen,
Finland), AMNI Check®
(MAST Diagnostica,
Reinfield, Germany)

Prolactin44,48,49 — � 30-50 �IU/mL 70-95 76-78 72-84 75-93

�-hCG43,44,50,51 — � 40-65 �IU/mL 68-95 70-95 73-91 78-97

Urea and creatinine43,52 — � 0.12-0.6 mg/dL 90-100 87-100 94-100 91-100 

Lactate53 Lac test® � 4.5 mmol/L 79-86 88-92 88-92 78-87

PAMG-154-57 AmniSure® ROM test � 5.0 ng/mL 98-99 88-100 98-100 91-99
(AmniSure® International
LLC, Cambridge, MA)

AFP, alpha-fetoprotein; �-hCG, beta-subunit of human chorionic gonadotropin; IGFBP-1, insulinlike growth factor binding protein 1; NPV, negative
predictive value; PAMG-1, placental alpha-microglobulin 1; PPV, positive predictive value.

RIOG0008_04-15.qxd  4/15/08  12:39 PM  Page 15



Contemporary Management of PROM continued

16 VOL. 1 NO. 1  2008   REVIEWS IN OBSTETRICS & GYNECOLOGY

tests (pooling, nitrazine, ferning) and
the nitrazine test alone in confirming
the diagnosis of PROM.57 In time,
such noninvasive tests may replace
the need for traditional clinical as-
sessment and amnio-dye testing for
the diagnosis of PROM.55

Management
The fetal membranes serve as a bar-
rier to ascending infection. Once the
membranes rupture, delivery is rec-
ommended when the risk of ascend-
ing infection outweighs the risk of
prematurity. When PROM occurs at
term, labor typically ensues sponta-
neously or is induced within 12 to 24
hours. The management of pregnan-
cies complicated by preterm PROM,
however, is more challenging. Al-
though the management of such

pregnancies should be individualized,
a proposed management algorithm
for preterm PROM is summarized in
Figure 2. 

The initial management of a
woman presenting with suspected

preterm PROM should focus on con-
firming the diagnosis, validating ges-
tational age, documenting fetal well-
being, and deciding on the mode of
delivery (which, in turn, depends on
gestational age, fetal presentation,
and cervical examination).1,2,61,62 Every
effort should be taken to exclude con-
traindications to expectant manage-
ment. Absolute contraindications

include intra-amniotic infection
(chorio-amnionitis), nonreassuring
fetal testing, and active labor. The di-
agnosis of chorioamnionitis remains
primarily a clinical one, with evidence
of fetal tachycardia, maternal tachy-
cardia, maternal fever (defined as 
(� 100.4°F), and/or uterine tender-
ness. Evidence of pus leaking from
the cervix on sterile speculum exami-
nation can also confirm the diagnosis.
Amniocentesis may be able to suggest
the diagnosis (with evidence of an
elevated amniotic fluid white cell
count, elevated lactate dehydroge-
nase  level, and decreased glucose
concentration) or even definitely
confirm the presence of intra-amni-
otic infection (with a positive Gram
stain or amniotic fluid culture), but is
not regarded as standard of care in
all women presenting with preterm
PROM. A favorable gestational age
(defined as � 34 weeks) can also be
regarded as a relative contraindica-
tion to continued expectant manage-
ment in the setting of preterm
PROM,2 because of the high risk of
ascending infection, the low risk of
complications of prematurity, and the
lack of proven efficacy of antenatal
corticosteroids in improving perinatal
outcome.

Several areas of controversy in the
management of preterm PROM still
exist.

Is There a Place for Outpatient
Management of Preterm PROM?
As a general rule, expectant manage-
ment of pregnancies complicated by
preterm PROM should be undertaken
in hospital because it is not possible to
accurately predict which pregnancies
will develop complications such as in-
fection, cord prolapse, umbilical cord
compression, or placental abruption.2

Elute for
1 Minute

Insert Vaginal 
Swab 5–7 cm 
for 1 Minute

Insert Dipstick

Interpret Results
After 5–10 Minutes

Dipstick Before 
Use (or Expired)

NEGATIVE
(�ve Control,
No ROM)

POSITIVE
(�ve Control, 
�ve ROM)

Control Line

Test Line

Figure 1. AmniSure® ROM test for the diagnosis of ruptured fetal membranes. The AmniSure ROM test (AmniSure®
International LLC, Cambridge, MA) is designed to measure the presence of placental alpha microglobulin 1 (PAMG-1),
which is abundant in amniotic fluid but almost absent in cervicovaginal fluid in the absence of ruptured mem-
branes. A sample of cervicovaginal fluid is collected using a sterile swab (no speculum) and eluted into a vial con-
taining solvent for 1 minute. The test strip is then placed in a solvent, allowing the sample in the vial to move
through the membrane by capillary reaction. The pad region of the test strip has 2 zones, 1 containing anti-
PAMG-1 antibodies (test zone) and the other containing anti-IgG (positive control zone). If PAMG-1 is present in
the sample, it will interact with the capture antibody forming antigen-conjugate complexes that can be seen as a
visible line. In the absence of antigen, no visible line will form. +ve, positive; ROM, rupture of membranes.

Once the membranes rupture, delivery is recommended when the risk of
ascending infection outweighs the risk of prematurity.
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Modified bed rest is generally recom-
mended (in an attempt to enhance
reaccumulation of amniotic fluid and
to improve uteroplacental perfusion
and thereby fetal growth) as is pelvic
rest (no tampons, douching, or inter-
course). In select circumstances (eg,
compliant women who have been sta-
ble in-house for 72 hours, who live

near a hospital, are able to maintain
bed rest and pelvic rest at home, and
who are willing to check their tem-
perature twice daily and be seen in
the office weekly), outpatient man-
agement can be considered. However,
few patients fulfill all of these re-
quirements, the approach has poten-
tial risks to both the mother and fetus,

and it is not clear whether such an
approach would be cost-effective.2,63

Can the Fetal Membranes Reseal?
When leakage of amniotic fluid oc-
curs after amniocentesis, the outcome
is better than after spontaneous
preterm PROM. Overall, the risk of
preterm PROM following second

• Admit to Labor and Delivery 
• Confirm the Diagnosis 
• Exclude Other Diagnoses 
• Confirm Gestational Age 
• Document Fetal Well-Being 

Symptoms and/or Signs Suggestive of Preterm PROM

Initial Management

Contraindications to
Expectant Management

 No Contraindications to 
Expectant Management

Expectant Management

Further Management Depends on
Gestational Age 

• Continuous Fetal Heart Rate 
 Monitoring, If Fetus Is Viable 
• Consider Neonatology, MFM, and 
 Anesthesia Consults 
• Send CBC, T&S, Coagulation Studies
• Administer Antenatal Corticosteroids, 
 If Indicated 
• Administer GBS Chemoprophylaxis, 
 If Indicated 
• Broad-Spectrum Antibiotics to Treat 
 Intra-amniotic Infection, If Present 
• Cesarean Delivery Should Be 
 Reserved for the Usual Obstetric 
 Indications

� 32 Weeks 

Offer Elective 
Delivery � FLM

• Administer Antenatal 
 Corticosteroids, If Indicated 
• Broad-Spectrum Antibiotics to 
 Prolong Latency 
• Limited Role for Tocolytic 
 Therapy 
• Consider Fetal Surveillance 

Offer Elective 
Delivery At or 

After 32 Weeks 
� FLM 

• Review Risks/Benefits of Expectant 
   Management, Including Likely Latency Period
• Consider Neonatology, MFM, and Anesthesia 
   Consultations 

� 34 Weeks 32–34 WeeksProceed With Immediate Delivery

• Neonatal Complications Related 
 Primarily to Prematurity 
• Postpartum Endometritis Is Increased 
 After Preterm PROM 

Figure 2. Proposed management algorithm for preterm premature rupture of membranes. CBC, complete blood count; FLM, fetal lung maturity test;
GBS, group B beta-hemolytic Streptococcus; MFM, maternal-fetal medicine; PROM, premature rupture of membranes; T&S, type and screen test.

RIOG0008_04-15.qxd  4/15/08  12:39 PM  Page 17



Contemporary Management of PROM continued

18 VOL. 1 NO. 1  2008   REVIEWS IN OBSTETRICS & GYNECOLOGY

trimester genetic amniocentesis is
1.0% to 1.2%, and the procedure-
related pregnancy loss rate is esti-
mated as 0.06% to 0.2% (or 1 in 400
procedures).2,64 In most patients with
preterm PROM following amniocente-
sis, the membranes reseal with restora-
tion of normal amniotic fluid vol-
ume.2,65,66 This situation should be
distinguished from spontaneous
preterm PROM in which apparent re-
sealing of the membranes and reaccu-
mulation of normal amniotic fluid vol-
ume is far less common (estimated at
2.8%-13%2,30,67), especially if it has not
occurred within 72 hours of presenta-
tion. If resealing of the membranes is
suspected because of cessation of fluid
leakage and reaccumulation of amni-
otic fluid on ultrasound and if the
pregnancy is remote from term, an
amnio-dye test is traditionally recom-
mended to confirm this diagnosis be-
fore the patient is sent home. Newer
tests such as the AmniSure ROM test
may in time replace the use of amnio-
dye testing in this setting.

Several techniques have been devel-
oped in an attempt to artificially re-
seal the fetal membranes and prevent
leakage of amniotic fluid including,
among others, intra-amniotic injec-
tion of platelets and cryoprecipitate
(amniopatch), sealing the cervical
canal, and fetoscopic laser coagula-
tion.68-72 However, there is as yet no
effective and safe technique to achieve
this goal.

Antenatal Corticosteroids
Administration of antenatal glucocor-
ticoids (betamethasone, 12 mg IMI q
24 hourly � 2 doses or dexametha-
sone, 6 mg IMI q 12 hourly � 4 doses)
has been shown to decrease the inci-
dence of RDS, IVH, and necrotizing
enterocolitis (NEC) by approximately
50% if given to women with intact
membranes threatening to deliver
prior to 34 weeks of gestation.2,73,74

Although the maximum beneficial

effect is achieved 24 to 48 hours after
the first dose and this effect lasts for
at least 7 days, there is evidence that
some clinical benefit can be achieved
within 4 to 6 hours of administration.
A similar beneficial effect has been
confirmed in pregnancies complicated
by preterm PROM prior to 32
weeks.2,73,74 However, there is insuffi-
cient evidence to demonstrate a simi-
lar beneficial response in pregnancies
complicated by preterm PROM be-
tween 32 and 34 weeks of gesta-
tion.2,75 There is also no proven bene-
fit to routine antenatal corticosteroids
after 34 weeks of gestation, although
some high-risk subgroups may bene-
fit.76,77 Multiple courses of steroids are
not routinely recommended because
of a lack of consistent evidence show-
ing additional benefit and because of
concern about adverse effects on fetal
growth and, possibly, long-term neu-
rodevelopment. However, a repeat
(salvage) dose or course should be
considered if the initial course was
completed prior to 28 to 32 weeks of
gestation.78-80

Tocolysis
Preterm PROM is a relative con-
traindication to the use of tocolytic
agents. Although such agents may be
able to delay delivery by 24 to 28
hours, there is no convincing evi-
dence that they can delay delivery be-
yond this time period and no consis-
tent evidence that they can improve
long-term perinatal morbidity or
mortality.2,81-85 As such, the benefits
of tocolysis in the setting of preterm
PROM appear to be limited, and
should be used only to allow the first
course of antenatal corticosteroids to
be completed and/or to transfer the
patient to a tertiary care center.

Group B Beta-Hemolytic Streptococcus
Chemoprophylaxis
Intrapartum—but not antepartum—
Group B beta-hemolytic Streptococcus

(GBS) chemoprophylaxis has been
shown to significantly decrease the
incidence of early-onset neonatal
GBS sepsis and mortality.86,87 It is
therefore indicated for all women
threatening to deliver preterm, unless
a negative perineal culture for GBS
has been documented within the pre-
vious 5 weeks.86,87 Intravenous peni-
cillin is the treatment of choice, and a
minimum of 4 hours of antibiotics is
recommended prior to delivery. A
perineal and perianal (not cervical)
culture for GBS should be taken from
all women who present with preterm
PROM with an unknown GBS carrier
status. 

The decision of whether to start
antibiotics should be individualized
depending on the likelihood that the
patient will deliver within the next
few days. If antibiotics are started and
the decision is later taken to continue
expectant management, the antibiotics
can be discontinued and restarted once
the patient is in labor if the GBS culture
returns positive. No chemoprophylaxis
is indicated if the culture returns nega-
tive, even if the delivery is preterm. If
the patient subsequently develops as-
cending infection (chorioamnionitis),
she should be treated for such with
broad-spectrum intravenous antibi-
otics. Such protocols (which commonly
include ampicillin) will adequately
cover GBS. There is yet no documented
GBS resistance to penicillin, although
resistance to erythromycin and clin-
damycin may be as high as 15% to
20% in some institutions.

Prophylactic Broad-Spectrum
Antibiotics to Prolong Latency
There is now substantial evidence to
suggest that adjunctive prophylactic
(empiric) broad-spectrum antibiotics
can significantly prolong latency in
the setting of preterm PROM remote
from term.2,88-90 In one meta-analysis,
delivery within 48 hours was reduced
by 30% (relative risk [RR] 0.71; 95%
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confidence interval [CI], 0.58-0.87)
and delivery within 7 days was re-
duced by 20% (RR 0.80; 95% CI, 0.71-
0.90) with a concomitant increase in
birth weight.90 More importantly, this
approach appears to translate into an
improvement in maternal and neonatal
infectious morbidity with a significant
reduction in chorioamnionitis (RR 0.57;
95% CI, 0.37-0.86), neonatal infection
(RR 0.67; 95% CI, 0.52-0.85), and blood
culture–proven neonatal sepsis (RR
0.75, 95% CI, 0.60-0.93).90 Other bene-
fits include a reduction in oxygen re-
quirement (RR 0.88; 95% CI, 0.81-
0.96), surfactant therapy (RR 0.83; 95%
CI, 0.72-0.96), RDS (RR 0.91; 95% CI,
0.83-1.00), and major cerebral abnor-
malities (RR 0.82; 95% CI, 0.68-0.99).90

Although there is a suggestion that
overall perinatal mortality is similarly
improved, not all studies have con-
firmed this observation.

A number of different broad-
spectrum antibiotics regimens have
been examined, and there is currently
no evidence to recommend one regi-
men over another. Perhaps the most
common regimen used in the United
States is that from the National Insti-
tute of Child Health and Human De-
velopment (NICHD) trial, which used
an initial 48 hours of intravenous
therapy with ampicillin and ery-
thromycin, followed by 5 days of
oral therapy with amoxicillin and an
enteric-coated erythromycin base.2,88

The use of oral amoxicillin-clavulanic
acid is perhaps best avoided because
of the increased risk of NEC (1.9% vs
0.5%; P 	 .001) documented in one
study,91 although it should be noted
that the NICHD trial using ampicillin
and erythromycin found a decreased
risk of NEC.87 Several recent studies
have attempted to determine whether
a shorter duration of antibiotic ther-
apy is adequate after preterm PROM,
but these are of inadequate size and
power to reach any definitive recom-
mendations.2

Fetal Surveillance
Fetuses in pregnancies complicated by
preterm PROM are at risk of ascending
infection, cord accident, placental
abruption, and (possibly) uteroplacen-
tal insufficiency. Although it is gener-
ally accepted that some form of fetal
surveillance is necessary, there is no
clear consensus about the type and
frequency of this monitoring.1,2 Con-
traction stress testing is contraindi-
cated in women with preterm PROM,
and umbilical cord Doppler velocime-
try has not been validated in this set-
ting.2,92 Reasonable options include
weekly, twice weekly, or daily non-
stress testing and/or biophysical pro-
file, but neither has been shown to
be superior to fetal kick charts alone.2

Indeed, complications such as placen-
tal abruption, cord accident, and
intra-amniotic infection cannot be
predicted or reliably detected by such
antenatal fetal testing.

Timing of Elective Delivery
Induction of labor in pregnancies
complicated by preterm PROM is rec-
ommended once a favorable gesta-
tional age is reached (� 34 weeks)
because of the high risk of ascending
infection, the low risk of complica-
tions of prematurity, and the lack of
proven efficacy of antenatal cortico-
steroids in improving perinatal out-
come. Although most authorities re-
gard a favorable gestational age in
pregnancies complicated by preterm
PROM as greater than 34 weeks,2 this
definition varies from institution to
institution.93 Routine induction of
labor can also be safely recommended
between 32 and 34 weeks’ gestation if
fetal pulmonary maturity has been
confirmed.94

If a Cervical Cerclage Is Present 
at the Time of Preterm PROM, 
Should It Be Removed?
The presence of a cerclage does not
appear to increase the incidence of

preterm PROM remote from place-
ment. However, on occasion, preterm
PROM will occur with a cerclage in
place. The decision of whether or not
to remove the cerclage in such
patients remains controversial. Reten-
tion of the cerclage may prolong la-
tency, thereby allowing for a more fa-
vorable gestational age at delivery.
Alternatively, a retained cerclage may
provide a nidus for infection. Initial
studies suggested that retention of the
cerclage following preterm PROM was
associated with a 7-fold increase in
infectious morbidity and neonatal
mortality.95 However, after controlling
for infection as a cause of the preterm
PROM, recent studies have found no
difference in perinatal outcome be-
tween cases in which the cerclage was
removed or retained.96 As such, the
decision of whether or not to remove
the cerclage following preterm PROM
should be individualized. In general,
the cerclage should be removed if
there is evidence of intrauterine in-
fection, labor, unexplained vaginal
bleeding, or a favorable gestational
age (� 34 weeks). If not, it is reason-
able to leave the cerclage in place in
an attempt to prolong latency.

Conclusions
Preterm PROM is a major cause of
perinatal morbidity and mortality. It
is associated with 20% to 30% of all
preterm births, and prognosis is re-
lated primarily to gestational age at
presentation and delivery. A timely
and accurate diagnosis of PROM is
critical to optimize pregnancy out-
come. Recent data suggest that
newer noninvasive tests such as the
AmniSure ROM test may replace tra-
ditional clinical tests (nitrazine, pool-
ing, and ferning) and amnio-dye tests
in the diagnosis of preterm PROM.
Once the diagnosis is confirmed,
management options include admis-
sion to hospital, amniocentesis to
exclude intra-amniotic infection,
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neonatology and maternal-fetal med-
icine consultation, administration of
antenatal corticosteroids and broad-
spectrum antibiotics, if indicated, and
delivery once a favorable gestation
age is reached. A better understand-
ing of the diagnosis and management
of preterm PROM will allow obstetric
care providers to optimize perinatal
outcome and minimize neonatal
morbidity.

Effective April 1, 2008, the Healthcare
Common Procedure Coding System code
S3628 has been assigned by Centers for
Medicare & Medicaid Services to secure re-
imbursement for the AmniSure ROM test.
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