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CASE  PROM at 22 weeks

J.S. is a 22-year-old woman at 22 weeks’ 
gestation in her second pregnancy. Her fi rst 
gestation ended in spontaneous abor-
tion at 10 weeks, followed by dilation and 
curettage. She has been referred to you 
by her midwife, who is concerned about 
J.S.’s complaints of loss of fl uid over the 
past 2 weeks and who cannot document 
rupture of membranes by the usual means. 

In your offi ce, J.S. continues to complain 
of intermittent leakage of clear fl uid. She says 
there has been no vaginal bleeding, foul-
smelling discharge, fever, chills, or abdominal 
tenderness. You fi nd a normal abdomen. A 
sterile speculum exam is equivocal, without 
evidence of pooling or ferning; a nitrazine 
test is positive, however. A complete blood 
count reveals no evidence of leukocytosis. 
Urinalysis is negative. 

You suspect preterm premature 
rupture of membranes (PROM) when 
bedside ultrasonography (US) documents 
oligohydramnios with an amniotic fl uid 
index of less than 5 cm. The kidneys, 
bladder, and stomach all appear normal.

What is the best way to confi rm the 
diagnosis? What is the most appropriate 
management at this gestational age? And 
how do you counsel J.S. about the risk to her, 
and her baby, of continuing the pregnancy?

G iven the very poor prognosis 
of many cases of early PROM, 
accurate diagnosis is critical to 

determine the best management strat-
egy. The gold standard of diagnosis is 
sterile vaginal examination with a spec-
ulum to identify clear fl uid leaking from 
the cervix or pooling in the posterior 
fornix. Use nitrazine paper to assess the 
fl uid collected from the posterior for-
nix for alkaline pH; this method has a 
positive predictive value (PPV) of 99% 
and negative predictive value (NPV) of 
96%.1 The appearance of “ferning”—a 
crystalline pattern that occurs when 
the saline amniotic fl uid dries—carries 
a PPV of 98% to 99% and a NPV of 
90% to 99%.2 

One must also consider the patient’s 
history. When that history and the physi-
cal exam fail to render a clear result, use 
US to assess the amniotic fl uid volume. A 
low volume in the presence of a convinc-
ing clinical history is very suspicious for 
PROM, as in the case just described.

Tinting the amniotic fl uid may help
In equivocal cases, mix 1 to 3 mL of 
indigo carmine with 5 mL of sterile sa-
line and insert it into the amniotic fl uid 
under US guidance. This dye will make 
any leaking amniotic fl uid obvious. 
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Be aware, however, that instillation of 
the dye is very diffi cult in cases of severe 
oligohydramnios or anhydramnios. In 
this setting, amniocentesis can also cause 
contractions or vaginal bleeding. 

New diagnostic tool on the horizon
Recent studies have focused on a new 
rapid test (AmniSure) that uses immuno-
chromatography to detect trace amounts 
of placental α-microglobulin-1 protein.3 
This protein is specifi c to amniotic fl uid 
and present in vaginal secretions only 
when amniotic fl uid is leaking through 
the cervix. One study of 203 patients 
suspected of having ruptured membranes 
found the AmniSure test to have a PPV 
of 100% and NPV of 99.1%.3 Although 
these fi ndings are promising, further con-
fi rmatory studies are needed before this 
product can be recommended for wide-
spread use.

CASE continued Leakage of tinted 
fl uid confi rms PROM

Because the diagnostic steps taken so far 
have been inconclusive, J.S. undergoes 
amniocentesis with infusion of indigo 
carmine. Within 2 hours, blue dye is ob-
served leaking from the cervix, confi rming 
PROM. A sample of amniotic fl uid obtained 
at the time of amniocentesis produces a 
negative gram stain and reveals a nor-
mal glucose level and leukocyte count. 
Amniotic fl uid cultures are pending.

What is your next step?

Determining the best management 
strategy is next. The treatment plan 
should be based on gestational age, pres-
ence or absence of infection or labor, and 
fetal status. Therefore, the initial evalu-
ation of a patient with PROM should 
focus on the collection of this clinical 
information. 

I recommend these measures:
•  Document the exact gestational age 

by careful review of available records 
and ultrasound biometry

•  Identify indicators of infection, such as 

maternal fever and tachycardia, fun-
dal tenderness, fetal tachycardia, and 
an elevated white blood cell count

•  Amniocentesis may be required to 
rule out amnionitis in cases where the 
diagnosis is clinically unclear

• Document fetal presentation
•  Initiate fetal heart rate (FHR) moni-

toring at the time of diagnosis and 
perform a biophysical profi le (BPP).

Midtrimester PROM: 
16 to 24 weeks’ gestation
Management differs for each gestational 
age. 

Midtrimester PROM occurs in ap-
proximately 0.7% of all pregnancies 
and is a signifi cant source of morbidity 
and mortality.4,5 It may be iatrogenic in 
nature when it follows an invasive pro-
cedure such as amniocentesis or fetos-
copy. It also may occur spontaneously, 
with causes similar to those of PROM at 
later gestational ages. At this early gesta-
tional age, PROM is more likely to be as-
sociated with cervical incompetence and 
infl ammation.6,7 

Infection is a risk—and may be 
the underlying cause
Infection is associated with as many as 
30% to 50% of cases of PROM.4,8–10 
Half of the cases of intra-amniotic infec-
tion develop within 7 days after PROM. 
That’s because many cases of early 
PROM have infection or infl ammation 
as their cause. 

Intrauterine demise is common 
at early gestational ages
The risk of intrauterine fetal demise is in-
versely related to gestational age at the 
time of rupture. That is, the earlier the 
gestational age, the higher the rate of fe-
tal death. One study found that the rate 
of intrauterine fetal demise was 33% 
when PROM occurred before 20 weeks’ 
gestation and 20% when it occurred be-
tween 20 and 24 weeks; it was rare after 
25 weeks.10

Amniocentesis may 
be required to rule 
out amnionitis in 
cases in which the 
PROM diagnosis is 
clinically unclear
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Pulmonary hypoplasia is more com-
mon at this critical juncture
The midtrimester is a critical time for fe-
tal lung development. During the cana-
licular stage (between 17 and 24 weeks’ 
gestation), the gas-exchanging acini and 
pulmonary capillaries are forming, so 
they are more susceptible to injury. The 
incidence of pulmonary hypoplasia is ap-
proximately 10% when PROM occurs 
earlier than 20 weeks’ gestation, although 
a wide range of rates has been report-
ed.4,8–10 Pulmonary hypoplasia remains 
a signifi cant cause of neonatal mortality 
and is found in as many as 77% of au-
topsies of infants from pregnancies com-
plicated by midtrimester PROM.11 

The incidence of pulmonary hypo-
plasia decreases by as much as 46% with 
each week of gestational age at the time 
of PROM.12 After 26 weeks, when the 
terminal sac stage of development occurs, 
the rate of pulmonary hypoplasia compli-
cating PROM drops to less than 2%.12–14 

The degree of oligohydramnios also 
affects the rate of pulmonary hypoplasia, 
which increases signifi cantly when the 
amniotic fl uid index is less than 5 cm.15

Limb deformity may be related 
to restricted movement
Although limb development occurs in 
the embryonic period, most limb growth 
takes place during the second and third 
trimesters.16 The restriction in move-
ment and increased pressure associated 
with prolonged periods of oligohydram-
nios can lead to skeletal deformity in 
otherwise normal extremities. 

The frequency of deformity var-
ies widely among studies, but the mean 
incidence is 7%.4,8–11 A twofold higher 
incidence of skeletal abnormality occurs 
when midtrimester PROM is accompa-
nied by severe oligohydramnios. In one 
study, the rate of skeletal abnormality 
was 54% when the deepest pocket of 
amniotic fl uid was less than 1 cm, com-
pared with 26% for matched pregnan-
cies with a normal or mildly reduced 
volume.16 

Maternal complications include 
retained placenta, endometritis
Maternal complications associated with 
very early PROM include a higher rate of 
cesarean section due to fetal malpresenta-
tion and FHR abnormalities, which often 
accompany oligohydramnios and intra-
amniotic infection.10 A classical incision 
is more likely in these cases due to the 
poorly developed lower uterine segment. 
Retained placenta necessitating postpar-
tum curettage occurs in 9% to 18% of 
cases of PROM at less than 20 weeks’ 
gestation. In addition, postpartum endo-
metritis complicates as many as 40% of 
cases of midtrimester PROM.4,8–11 

General prognosis
The outcome of midtrimester PROM 
depends on the underlying cause. If it is 
iatrogenic, the outcome is usually favor-
able, with frequent resealing of the mem-
branes; most cases end in a normal term 
delivery. The outcome of spontaneous 
PROM is more grim. 

Midtrimester PROM has the same 
relatively short latency (approximately 
17 days on average) as PROM that oc-
curs later in pregnancy. Less than 50% of 
women with midtrimester PROM remain 
pregnant at the end of the fi rst week, and 
as many as 75% of these women will 
have delivered by 28 days after PROM.11 
These percentages indicate that most 
women with midtrimester PROM deliver 
before fetal viability can be attained, or in 
the risky periviable period. 

Overall, midtrimester PROM is as-
sociated with signifi cant fetal, neonatal, 
and maternal morbidity. The risks must 
be explained to the patient along with 
any management plan. 

Given the very poor prognosis and 
small chance of prolonged latency, in-
duction of labor and pregnancy termi-
nation are reasonable options at the 
time of presentation. The patient needs 
to know that expectant management 
can be associated with signifi cant long-
term morbidity and a higher rate of 
neonatal mortality.

Most women 
with PROM at 
16 to 24 weeks’ 
gestation deliver 
before the fetus 
is viable, or in the 
risky “periviable” 
period

C O N T I N U E D
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CASE continued Patient is 
apprised of the risks

After a frank discussion of the risks 
involved in continuing her pregnancy, 
J.S. chooses expectant management. 
Given the early gestational age and 
absence of any sign of infection, she is 
sent home for bed rest and instructed 
to check her temperature twice daily. 
She is told to return for evaluation if 
fever (>100°F) or symptoms of infection 
develop. Because of the very early ges-
tational age, no steroid or antibiotic will 
be given until 24 weeks’ gestation, when 
she will be admitted for inpatient care.

PROM at 24 to 32 weeks’ 
gestation
Selecting a management strategy for a 
pregnancy at this gestational age means 
weighing the potential morbidity and 
mortality of immediate delivery against 
the morbidity and mortality of expect-
ant management. At this gestational age, 
the principal source of fetal morbidity is 
prematurity itself. As many as 40% of 
infants delivered before 26 weeks’ gesta-
tion experience some type of long-term 
morbidity such as intraventricular hem-
orrhage (IVH), retinopathy of prema-
turity, necrotizing enterocolitis (NEC), 
or, most commonly, respiratory distress 
syndrome (RDS).16,17 It is true that fetal 
morbidity increases when chorioamnio-
nitis is present, but the potential benefi t 
of prolonging the pregnancy by 7 to 14 
days is believed to outweigh the risk 
of infection at these gestational ages.  
Therefore, in the absence of contrain-
dications, expectant management is the 
usual course of action.

Select patients carefully 
for expectant management
Consider expectant management only 
when fetal well-being can be document-
ed, without evidence of infection. Abrup-
tion is a contraindication to expectant 
management, although the clinical nature 

of this diagnosis can make it diffi cult to 
identify. If abruption is diagnosed, aggres-
sive management with labor augmenta-
tion or cesarean section and intravenous 
(IV) antibiotics is appropriate.

Repetitive fetal heart decelerations in 
the presence of active vaginal bleeding and 
uterine tenderness indicate placental insuf-
fi ciency and are an indication for delivery.

More than 50% of patients deliver 
within the fi rst week after PROM is diag-
nosed.18 At least 30% experience chorio-
amnionitis some time after the diagnosis 
of PROM, and 1% to 2% suffer cord 
prolapse.10,18,19 As many as 4% to 12% of 
cases of PROM will also be complicated 
by abruption,20,21 and a rate of intrauter-
ine fetal demise as high as 1% has been 
documented.18 Therefore, if expectant 
management is selected, it should include 
close monitoring for these complications.
Hospitalization is warranted. Women who 
are stable and being managed expectantly 
should probably be hospitalized. One 
prospective trial comparing outcomes 
between women managed at home and 
women who were hospitalized found no 
signifi cant difference in latency period or 
the rate of infection.22 However, the strict 
inclusion criteria for this study make it 
diffi cult to generalize the results. Only 
18% of the 349 women screened for en-
rollment met these criteria. 

The high rate of precipitous labor, 
frequent onset of infection, and need for 
frequent maternal and neonatal evalua-
tion at this gestational age make hospi-
talization a prudent choice.

Fetal surveillance is mandatory
Most investigators would agree that 
a regular schedule of fetal surveillance 
is necessary during expectant manage-
ment. But there is no clear evidence in-
dicating which type, and what timing, 
of surveillance are best. It is clear that 
changes in the FHR pattern and BPP 
precede the onset of chorioamnionitis 
and intrauterine demise due to cord ac-
cidents.23–25 However, no studies have 
demonstrated a signifi cant improvement 

Consider expectant 
management 
only when fetal 
well-being can be 
documented, without 
evidence of infection

C O N T I N U E D
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in neonatal outcomes with daily or even 
twice-daily antenatal surveillance. 

At our institution, we follow a regi-
men of daily surveillance, which consists 
of a nonstress test and/or BPP to confi rm 
fetal well-being.

Tocolysis won’t prolong 
gestation beyond 48 hours…
There is no evidence that prolonged to-
colysis with any therapy signifi cantly 
increases long-term latency or improves 
any type of neonatal morbidity in preg-
nancies complicated by PROM. Tocoly-
sis may prolong pregnancy over the short 
term (<48 hours),26,27 but its widespread 
use is not supported by the evidence. 

Tocolysis is appropriate to achieve 
safe maternal transport or administer 
steroids.

…but corticosteroids 
are highly benefi cial
Antenatal corticosteroids clearly improve 
neonatal outcomes when PROM occurs 
before 32 weeks’ gestation. Two large 
meta-analyses have found such benefi ts 
to be a decrease in the rates of RDS, IVH, 
NEC, and neonatal death.28,29 A recent 
prospective study confi rmed these fi nd-
ings.30 The rate of RDS declined 26%—
from 44% to 18%. 

A consensus panel of the National 
Institutes of Health (NIH) recommended 
use of corticosteroids in cases of PROM 
between 24 and 32 weeks’ gestation in 
which there is no clinical evidence of 
infection.31 Any of the standard steroid 
regimens is appropriate. At our institu-
tion, we give an intramuscular injection 
of 12 mg of betamethasone and repeat 
this one time in 24 hours.

Are prophylactic 
antibiotics warranted?
The fact that infection is the most com-
monly identifi ed cause of PROM prompts 
the question: Does treatment with IV 
antibiotics improve outcomes and pro-
long latency even in the absence of clini-
cally apparent infection? Mercer and col-

leagues32 reported a signifi cant reduction 
in chorioamnionitis, endometritis, and 
neonatal infection, including sepsis and 
pneumonia, in pregnancies treated with 
prophylactic antibiotics, compared with 
expectant management alone. In that 
study, latency also increased signifi cantly 
following antibiotic therapy. Other meta-
analyses confi rm the benefi ts of prophy-
lactic antibiotics, demonstrating a lower 
rate of neonatal sepsis and IVH follow-
ing treatment.33,34

One large multicenter randomized 
trial found a reduced rate of IVH and 
RDS after treatment with IV erythro-
mycin and ampicillin for 48 hours, fol-
lowed by a 5-day course of amoxicillin 
and erythromycin.35 A Cochrane review 
of the use of prophylactic antibiotics in 
the setting of PROM included 19 stud-
ies with various antibiotic regimens.36 It 
concluded that antibiotic therapy pro-
longs latency (at both 48 hours and 7 
days), decreases maternal infection, and 
reduces the incidence of neonatal com-
plications, including infection, need for 
oxygen, IVH, and periventricular leuko-
malacia. 
No superior regimen, but avoid amoxicil-
lin-clavulanate. Although no single anti-
biotic regimen is clearly superior to the 
others, erythromycin has been associ-
ated with benefi ts most consistently. The 
most common dosage for erythromycin 
is 250 mg every 6 hours for a total of 48 
hours and then an additional 5 days of 
oral treatment. Amoxicillin-clavulanate 
has been associated with an increased 
risk of NEC in at least two trials, and 
should probably be avoided. A Cochrane 
review confi rms these conclusions.36

Choice of delivery route is fl exible
Once the need for delivery arises, choose 
the route according to normal obstet-
ric indications. In the setting of PROM 
with malpresentation, cesarean delivery 
is probably the best approach. However, 
in very-low-birth-weight infants, the best 
mode of delivery remains unclear.37 If 
the fetus is in cephalic presentation, an 

Antenatal 
corticosteroids 
clearly improve 
neonatal outcomes 
when PROM occurs 
before 32 weeks’ 
gestation
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attempt at vaginal delivery does not ap-
pear to have a worse neonatal outcome.

If spontaneous labor does not occur 
or if induction is not indicated for mater-
nal or fetal reasons, one may choose to 
deliver the patient at 32 weeks’ gestation 
or continue expectant management until 
34 weeks’ gestation. This decision is dis-
cussed in more detail in the next section. 

PROM at 32 to 34 weeks’ 
gestation
Although it is generally accepted that the 
fetus benefi ts from expectant management 
in pregnancies complicated by PROM 
before 32 weeks’ gestation, the manage-

ment of PROM that arises between 32 
and 34 weeks remains controversial and 
a focus of ongoing research. Because most 
neonatal morbidity is caused by prema-
turity, and the rate of prematurity-related 
complications decreases with increasing 
gestational age, some argue that the po-
tential benefi t of prolonging latency after 
32 weeks’ gestation does not outweigh 
the risk of chorioamnionitis. 

Continue the gestation? Or deliver?
Mercer and colleagues randomized 97 
women with PROM between 32 and 
36 weeks’ gestation and a mature lung 
profi le to expectant management or im-
mediate induction.38 Although expectant 

ALGORITHM

Management of PROM varies with gestational age

Gestational age at diagnosis

24 to 32 weeks

Infection or labor 
present?

Is infection present?

32 to 34 weeks

Deliver

34+ weeks

Is PROM iatrogenic?

16 to 24 weeks

YES NO YES YES

Infection 
present?

Expectant 
management, 

favorable 
outcome likely

Deliver Deliver

NO

Are abruption 
or other contra-
indications to 

expectant 
management 

present?

Fetal lungs 
mature?

NO

YES

Consider 
expectant 

management; 
admit at 

24 weeks or 
sooner if infec-
tion develops

Induction 
of labor or 
pregnancy 
termination

Deliver Deliver

YES NO

Admit and give 
corticosteroids, 

antibiotics; 
monitor with 

daily nonstress 
test and bio-

physical profi le

YES NO

Admit and give 
corticosteroids, antibiotics; 
monitor with daily nonstress 
test and biophysical profi le; 

deliver when fetal lungs 
mature

NO

C O N T I N U E D



 A u g u s t  2 0 0 7   •   O B G  M A N A G E M E N T  47 www.obgmanagement .com

FAST TRACK

PROM 

management did prolong pregnancy, no 
neonatal benefi t was observed, and the 
rate of chorioamnionitis was higher with 
expectant management, with a longer 
hospital stay. 

Cox and associates found a high-
er rate of chorioamnionitis among 68 
women with PROM between 30 and 34 
weeks’ gestation who were managed ex-
pectantly, compared with 61 women as-
signed to immediate induction.39 Neona-
tal morbidity was similar in both groups.

These studies suggest that expectant 
management after 32 weeks leads only to 
an increased rate of chorioamnionitis and 
longer maternal and neonatal hospital-
ization, without any demonstrable neo-
natal benefi t. However, one signifi cant 
limitation of these studies is the fact that 
patients managed expectantly received 
neither corticosteroids nor prophylactic 
antibiotics. 

Are corticosteroids appropriate 
at this gestational age?
We lack suffi cient evidence to support 
the routine use of corticosteroids after 
32 weeks in pregnancies complicated by 
PROM. The NIH consensus panel sug-
gested that they may be an option in pa-
tients without contraindications up to 34 
weeks’ gestation.31

Some experts recommend testing for 
fetal lung maturity when PROM occurs 
between 32 and 34 weeks’ gestation. In 
this group, the rate of fetal lung matu-
rity is between 50% and 60%.40,41 There 
is no clear benefi t in prolonging a preg-
nancy when fetal lung maturity can be 
documented. However, in the setting of 
immature fetal lungs, expectant man-
agement may be appropriate following 
treatment with corticosteroids and a 
prophylactic antibiotic regimen. Patients 
who present at 34 weeks’ gestation or 
beyond are likely to benefi t most from 
immediate delivery. 

When expectant management is 
chosen between 32 and 34 weeks, inpa-
tient hospitalization with daily monitor-
ing is also recommended. The mode of 

delivery depends on the usual obstetric 
indications.

CASE resolved Patient develops 
fever and spontaneous labor

Ten days after the documentation of 
PROM, J.S. reports a fever and abdominal 
tenderness, as well as frequent uterine 
contractions that began early in the day. 
She is admitted to the hospital. A physical 
examination confi rms clinically apparent 
intra-amniotic infection and labor. The pa-
tient is started on IV antibiotics and, after a 
short labor, delivers a nonviable male infant 
weighing 500 g. Pathologic examination of 
the fetus and placenta reveals a normal, 
immature fetus with evidence of acute 
chorioamnionitis on placental sections. ■
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