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ABSTRACT Preterm delivery (PTD) occurs between 20%7-36%7 weeks of pregnancy and is a major cause of perinatal mortality and morbid-
ity. The prevalence is around 12% in Turkey, ranging between 10 to 15% in different centers. Indicated preterm deliveries due to maternal or
fetal reasons constitute approximately 20-30% of the total. The rest occur as a result of spontaneous preterm labor (PTL) or preterm prelabor
rupture of the membranes (PPROM), about half and half. Although etiology of spontaneous preterm birth has not been fully elucidated, sev-
eral risk factors are defined. History of PTD and short cervix are two most important risk factors, particularly in singleton pregnancies. If the
cervical length is measured to be <25 mm via transvaginal ultrasonography before the 32" gestational week, it is defined as short cervix. In
women with prior PTD, progesterone preparations are recommended between 16"-36 gestational weeks and cervical length is monitorized,
additional preventive measures may be required if short cervix is diagnosed. In women without prior PTD, we universally offer transvagi-
nal ultrasonographic cervical length measurement at the time of midtrimester fetal anomaly scan. When short cervix is determined in such
cases, cervical cerclage, vaginal progesterone, cervical pessary, alone or in combination, may be recommended depending on the measure-
ment and the gestational age. Asymptomatically dilated cervix, PTL, and PPROM are generally managed according to the gestational age on
a case-by-case basis. Data are limited in twin and higher order multiple pregnancies to recommend standart prevention and management pro-
tocols.
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INTRODUCTION AND OVERVIEW

Preterm labor (PTL) is the presence of uterine con-
tractions with sufficient intensity and frequency re-
sulting in cervical effacement and dilation between
20" and 36°7 weeks of gestation. Preterm delivery
(PTD) is the delivery between 20%7-36%7 weeks.!"
Some authorities accept the lower limit as 22°7 weeks
or 500 g of newborn weight.’

About 10% of all the deliveries are preterm. !
The prevalence is around 12% in Turkey, ranging be-
tween 10 to 15% in different centers.>*’ PTD is one
of the leading causes of perinatal mortality and mor-
bidity, responsible for almost 75% of neonatal deaths
in the absence of congenital anomalies.®

According to the gestational age at delivery,
preterm births (PTBs) are classified as follows:

- 20%7-27%7 weeks: Extremely preterm (5.3% of
all PTBs),

- 28%7-31%7 weeks: Very preterm (10.4% of all
PTBs),

- 3297-33%7weeks: Moderate preterm,

- 3497_36%7 weeks: Late preterm. '

Accurate knowledge of the gestational age is ex-
tremely important for diagnosis and management.
Gestational age is determined according to the last
menstrual period (LMP). If there is a difference of 5
days or more in ultrasonographic (USG) measure-
ments in first 8 weeks of pregnancy, or 7 days or
more in 9-15 weeks, LMP should be corrected based
on the USG measurements.’

According to the cause of the birth, preterm de-
liveries are classified as spontaneous or indicated.
Indicated preterm deliveries, constituting approxi-
mately 20-30% of the total, are the deliveries follow-
ing induction of labor or cesarean deliveries for
maternal or fetal indications such as preeclampsia and
fetal growth restriction. The rest occur as a result of
spontaneous PTL or preterm prelabor rupture of the
membranes (PPROM), about half and half.'’

Although etiology of spontaneous PTB has not
been fully elucidated, four main mechanisms are
mentioned in the pathogenesis (Table 1)." These
mechanisms yield to PTL, PPROM, or shortening of
the cervix, finally ending up with preterm deliveries.
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TABLE 1: Pathogenetic mechanisms of spontaneous
preterm delivery.!

Premature activation of maternal or fetal hypothalamo-pituitary-adrenal
axis due to maternal/fetal stress (30%)

Infection/inflammation (40%)

Abruption/decidual bleeding (20%)

Mechanical stretching of the uterus (10%)

TABLE 2: Risk factors for preterm delivery.

History and maternal features

Advanced maternal age (235 years)

Adolescent pregnancies (<18 years of age)

Interpregnancy interval shorter than 6 months

History of late abortion (second trimester abortion: at 1497-1957 weeks)
or preterm delivery (20°7-36%7 weeks)

History of preterm delivery of a twin pregnancy under 34 weeks

The mother herself having been born prematurely

Maternal chronic renal or hepatic disease

Smoking

Uterine anomalies

Previous cervical operations

Endocervical polyp

Vaginal dysbiosis (changes in the vaginal microbiota)

Low socioeconomic level

Inadequate maternal nutrition

Prepregnancy maternal weight of <50 kg

Maternal stress

Current pregnancy characteristics

Maternal anemia (Hb<11 g/dL in the first or third trimester, <10.5 g/dL
in the second trimester)

Antenatal bleeding (especially in the second or third trimester)

In-vitro fertilization

Multiple pregnancy

Placental insufficiency

Placenta previa

Early (first trimester) co-twin demise

Polyhydramnios

Oligohydramnios

Infections

Preterm labor

Short cervix (cervical length of <25 mm before 32 weeks)

RISK FACTORS FOR PRETERM DELIVERY

Several risk factors for PTD can be anticipated be-
fore or during the pregnancy based on the history and
physical examination (Table 2).""!* “History of PTD”
and “cervical length of <25 mm at 22 to 24 weeks”
have been determined as the most important risk fac-
tors in singleton pregnancies.'>'* In recent years, re-
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search studies are also focused on vaginal microbiota
and genetic predispositions.

PREDICTION OF PRETERM DELIVERY

The benefits of various risk-scoring systems for pre-
dicting PTD could not be demonstrated.!" On the
other hand, The Preterm Prediction Study, which is a
large-scale multicenter study, has revealed that the
risk of PTD before 32 weeks was 50% in women with
a history of spontaneous PTD, when the transvaginal
sonographic cervical length measurement was <25
mm between 22"4-24" gestational weeks and the cer-
vicovaginal fetal fibronectin (fFN) test was positive;
thus these risk factors were reported to be of utmost
importance.'”

If possible, cervical length measurement by
transvaginal ultrasonography (TVUSG) is recom-
mended for all pregnant women, especially for those
in the risk group at the time of the second trimester
fetal anatomic scan at 18-24 weeks (Figure 1, Table
2). A measurement of <25 mm is considered as a
short cervix. [f TVUSG cannot be performed, evalu-
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FIGURE 1: Cervical length measurement by transvaginal ultrasonography (TVUSG).
Measurement technique:

-After the 14" gestational week,

-Empty bladder,

-TVUSG is performed avoiding excessive pressure on the cervix and the distance
between the internal os and the external os should be measured,

-Particularly a long cervical canal may have a curved image. In such cases, the dis-
tance from the internal os to the external os can be measured directly again, ig-
noring the curvature,

-Three measurements should be obtained and the shortest should be accepted as
the cervical length,

-Measurements above 50 mm may be related to the contraction of the lower ute-
rine segment and may not show the real cervical length.
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ating the cervix by transabdominal USG can also give
a rough idea.

PREVENTION OF PRETERM DELIVERY

Several pathogenetic mechanisms are described for
PTD and more than one mechanism may play a role
in a case (Table 1). Therefore, the interventions to
prevent PTD may not be successful in all the preg-
nant women at risk.'>!8 Despite the preventive efforts,
PTB rates have not decreased throughout the world

over the years. '

GENERAL PRECAUTIONS
m Prevention of multiple pregnancies.
m Prevention of adolescent pregnancies.

m Interpregnancy interval should be more than
12 months, preferably.

m Maintaining the ideal body weight with proper
nutrition: Ideally, the pre-pregnancy body mass index
(BMI) should be 18.5-24.9 kg/m? and weight gain in
singleton pregnancies should be 11.5-16 kg-the leaner
ones gaining more, and the heavier ones gaining less,
within this range."”

m Screening for bacterial vaginosis is not rec-
ommended during pregnancy, but it is treated if di-
agnosed.

m For the detection of asymptomatic bacteriuria,
urine culture is recommended at the first antenatal
visit.

m The option of multifetal pregnancy reduction
should be offered in multifetal pregnancies with
triplets or more.

HISTORY-BASED PREVENTIVE MEASURES

History of Late Abortion (>14 weeks) / Preterm
Delivery

m If there is a history of late abortion or PTD in
any of the previous pregnancies:

- Progesterone is recommended from the 16™
gestational week on, until the 36" gestational
week.?*?! Studies with 17a-OH progesterone caproate
(17-OHPC) have shown that 34% of the PTBs before
37 weeks could be prevented.?! Which progesterone
should be used and how to use it may be decided on
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TABLE 3: Progesterone preparations and dosages.??'

170-OH progesterone caproate (17-OHPC): 250 mg, intramuscular (IM),
weekly.

Progesterone 90 mg gel: vaginally, once a day.

Progesterone 100 or 200 mg capsule: as a vaginal suppository or
per oral (PO), once a day.

a case-by-case basis (Table 3). Micronized proges-
terone may be preferred due to its proximity to natu-
ral progesterone, and less systemic side effects and
higher bioavailability with vaginal route.

- In these cases, cervical length is also monitored
every two weeks starting from the 16" gestational
week on. If short cervix is detected, additional inter-
ventions are required [see Preventive Measures in the
Presence of Short Cervix (Based on Ultrasonogra-
phy)].

m If there is a history of late abortion or PTD in
two or more of the previous pregnancies, particularly
with painless cervical dilation and before the 28" ges-
tational week (typical history of cervical insuffi-
ciency):

- Prophylactic cervical cerclage is recommended
at 12-14 weeks, after fetal anomaly and aneuploidy
screening tests are performed; the intervention can
also be performed at later weeks depending on the
obstetric history.

- McDonald and Shirodkar cerclage are not
proven to be superior to each other (Figure 2).%

- Routine antibiotic prophylaxis is controversial
in cerclage operations (but it is recommended in
physical examination-indicated cases with cervical
dilation); cephalosporin group is preferred when nec-
essary.??

- The benefit of preoperative-postoperative pro-
gesterone use in prophylactic cervical cerclage cases
has not been demonstrated.”” The treatment can be
continued after the cerclage in cases who are already
on progesterone due to bleeding or any other reason.

- Sutures are held until 36%-37" gestational
weeks, if labor does not start or delivery is indicated
for any reason.

- If McDonald or Shirodkar cerclage fails, trans-
abdominal cervico-isthmic cerclage via laparoscopy
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or laparotomy is recommended before or during the
next pregnancy. Those women with transabdominal
cerclage should definitely give birth by cesarean sec-
tion.

History of Cervical Operation

- In women with previous cervical operations
such as radical trachelectomy, conization or deep
loop electrosurgical excision procedure (LEEP), cer-
clage is recommended at 12-14 weeks of pregnancy.

- When the remaining cervical tissue is insuffi-
cient (cervical length <15 mm) transabdominal cer-
vico-isthmic cerclage can be performed before
pregnancy.

PREVENTIVE MEASURES IN THE PRESENCE OF
SHORT CERVIX (BASED ON ULTRASONOGRAPHY)

Asymptomatic Pregnant Women (Without Painful
Uterine Contractions, No Cervical Dilation)

m No history of late abortion or PTD in previous
pregnancies:

- If the cervical length is measured to be <25 mm
via TVUSG at the 18™-24" week fetal anomaly scan,
or at any random scan before the 32" gestational
week, vaginal progesterone is recommended and con-
tinued until the 36" week. Cervical length of 25 mm
corresponds to the 3™ percentile at 16-22 weeks and
10" percentile at 22-32 weeks.*

FIGURE 2: McDonald cervical cerclage.

Cerclage is performed as history or sonography or physical examination-indicated,
usually from 12"-14 to 24-26" gestational weeks. Until which week it is to be per-
formed should be determined according to the neonatal outcomes and viability of
each center; cerclage is not recommended beyond 28 weeks. Polyester or mersi-
lene tape suture can be used for the procedure %
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- If the cervical length is <10 mm before 24-26
weeks, cervical cerclage may be offered in addition to
vaginal progesterone.?

- If the cervical length is <15 mm and the gesta-
tional age is >24-26 weeks, cervical pessary may be
tried in addition to vaginal progesterone (Figure
3).2627 Pessary is not recommended beyond 32 weeks.

m History of late abortion or PTD in previous
pregnancies and already using progesterone:

- Starting at the 16™ gestational week, cervical
length is measured via TVUSG every two weeks and
the management is planned accordingly.

- If the cervical length is measured to be <25 mm
before 24-26 weeks, cervical cerclage is recom-
mended in addition to progesterone. After the cer-
clage procedure, the use of vaginal progesterone
preparations is preferred rather than other routes.

- If cervix is shortened (<25 mm) after 24-26
weeks up to 32 weeks, cerclage is not recommended,
however pessary may be used (Figure 3). Proges-
terone treatment should be continued preferably via
vaginal route.

- Although the classical recommendation is cer-
vical cerclage for short cervix detected before 24-26
weeks in women already using 17-OHPC, continu-

FIGURE 3: Cervical pessary.

Mechanism of action: %2

-Uterocervical angle is decreased,

-The pressure exerted by the membranes on the internal os is reflected to the an-
terior wall of the lower uterine segment,

-The risk of ascending infections is decreased due to narrowing of the internal cer-
vical 0s.

It frequently increases the vaginal discharge.
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ing the treatment with vaginal progesterone prepara-
tions instead of 17-OHPC is suggested to be as ef-
fective as cerclage.?%2*

Symptomatic Pregnant Women (With Painful Uterine
Contractions, No Cervical Dilation On Pelvic Examination)

This condition is named as threatened preterm labor
(TPTL). The management is explained in detail in the
section of “Diagnosis and Management of Preterm
Labor”.

PREVENTIVE MEASURES IN THE PRESENCE OF
DILATED CERVIX (BASED ON PELVIC EXAMINATION)

When cervical dilation is detected in pregnant women
without any uterine contractions, physical examina-
tion-indicated cerclage (emergency cerclage) is rec-
ommended.

- Lethal fetal anomalies, chorioamnionitis, rup-
tured membranes, active bleeding, placental abrup-
tion, PTL, and cervical dilation of >4 cm, are
contraindications.

- The probability of intra-amniotic infection is
higher especially when cervical dilation is 2 cm or
more. In order to rule out any subclinical intra-amni-
otic infection, amniocentesis can be performed before
the cerclage operation by considering the risk-benefit
ratio.”? As the risk of amniocentesis is undoubtedly
higher in those pregnancies, such as membrane rup-
ture or infection, another option may be to carry out
the cerclage operation under broad-spectrum antibi-
otic prophylaxis, without performing a preoperative
amniocentesis. The ampirical antibiotic regimens may
be adopted from the antibiotic treatment regimens
used in PPROM (see Diagnosis and Management of
Preterm Prelabor Rupture of the Membranes).

- McDonald cerclage may be preferred as it is
easier to perform (Figure 2).

- Although routine antibiotic prophylaxis is con-
troversial in cerclage operations, it may be useful in
physical examination-indicated cases.”” Cepha-
losporins can be used for prophylaxis.

- The benefit of preoperative-postoperative pro-
gesterone use could not be demonstrated.?

- In physical examination-indicated cerclage
cases, the procedure itself might further increase the
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prostaglandin synthesis, indomethacin as a single
dose of 100 mg rectal suppository may be used pre-
operatively, and continued after the operation for 48
hours as 4x25 mg/day, orally.”’

- Cerclage is not recommended beyond 28
weeks due to satisfactory neonatal outcomes. It is
controversial at 24 to 28 weeks of gestation. General
attitude is not to perform cerclage beyond 24 weeks,
which is the widely accepted lower limit of viability.

- Sutures are held until 36"-37" gestational
weeks, if labor does not start or delivery is indicated
for any reason.

PREVENTIVE MEASURES IN TWIN PREGNANCIES

- Progesterone, cervical cerclage or pessary is
not recommended just for the single indication of
multiple pregnancy.

- The benefit of using 17-OHPC in cases with a
history of PTD, is controversial.*%!

- Prophylactic cerclage may be offered in the
presence of a typical history of cervical insuffi-
ciency.*

- Vaginal progesterone can be recommended in
twin pregnancies with a short cervix (<25 mm) under
32 weeks.* Based on the recent studies, pessary may
be offered as an option.*** Cerclage is not recom-
mended.

- If there is cervical dilation, emergency cer-
clage based on the pelvic examination is recom-
mended.*

DIAGNOSIS AND MANAGEMENT
OF PRETERM LABOR

PRETERM LABOR

PTL is defined as the presence of painful regular uter-
ine contractions observed at least 4 times within 20
minutes or 8 times within an hour, as well as an in-
crease in cervical effacement and dilation, between
20%7 and 36°7 weeks of gestation. The diagnosis is di-
rectly confirmed if cervical dilation is >1 cm and ef-
facement is >80% in the presence of regular uterine
contractions. Tocolytic therapy intending to stop the
contractions in PTL, is not generally recommended
for pregnancies <24 weeks or >34 weeks.
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THERATENED PRETERM LABOR

Painful regular uterine contractions are observed
without any cervical dilation. In such cases, cervical
length measurement via TVUSG may predict the
PTD. When the cervix is shorter, the probability of
PTD is higher:

- If the cervical length is <20 mm, it is accepted
as PTL.

- If the cervical length is >30 mm, follow-up is
recommended. Meanwhile, hydration with intra-
venous lactated Ringer’s solution may be helpful. The
pregnant woman may be discharged home if the
symptoms regress and cervical changes are not ob-
served.

- If the cervical length is 20-30 mm and the
woman is symptomatic, fFN test should be per-
formed. When the result is positive, the case is ac-
cepted as PTL and managed accordingly; if negative,
follow-up with intravenous hydration is recom-
mended. In our country fFN test is not widely used,
therefore, based on the studies in the literature, it will
be appropriate to accept those cases with a cervical
length of <25 mm as PTL and manage accordingly.

MANAGEMENT OF PRETERM LABOR

Delivery is indicated in some cases of PTL, and
should not be prevented. Emergency cesarean deliv-
ery may also be required on a case-by-case basis
(Table 4).

Certain laboratory examinations should be per-
formed in pregnant women with PTL:

-Whole blood count,
-C-reactive protein (CRP),

TABLE 4: Indications for delivery in preterm labor.

Intrauterine fetal demise

Lethal fetal anomalies

Fetal distress

Preterm prelabor rupture of the membranes (tocolysis might be initiated
on a case-by-case basis while transferring to a tertiary center
or applying antenatal steroid regimen)

Clinical chorioamnionitis (fever, uterine tenderness, pain, foul smelling
discharge)

Placental abruption

Maternal bleeding causing hemodynamic instability

Severe preeclampsia/eclampsia
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-Urinalysis,

-Urine culture, cervicovaginal and anal cultures
and tests to screen for urogenital infections (including
gonorrhea, Chlamydia and Mycoplasma infections, if
applicable).

Hospitalization and restriction of the activities
are recommended (however absolute bed rest is not
approved).

Tocolytic treatment: Is recommended to delay
the delivery for 48-72 hours, between 24%7 and 337

weeks of pregnancy. It saves time for antenatal
steroids to act or for the referral of the pregnant
woman to a tertiary center for delivery. Rarely, it may
be used in pregnancies at the 23" week or >34 weeks
on a case-by-case basis. The purpose of tocolysis is
not to carry the pregnancy till term, therefore long-
term use is not recommended. Tocolytic agents are
generally similarly effective in delaying birth; one
has not been shown to be superior to the other.? Ease
of use and side-effect profiles determine the prefer-

ences (Table 5).

TABLE 5: Tocolytic agents.

Tocolytic agent groups

Maternal side-effects

Fetal/neonatal side-effects

Other features

Frequently used agents and dosages

Non-selective cyclo-
oxygenase (COX)
inhibitors
(indomethacin, sulindac,
nimesulide)

Nausea, gastritis, platelet
dysfunction,
cerebrovascular events

When used in pregnancies
232 weeks and for more than
48 hours, transient closure of
ductus arteriosus and tricuspid
regurgidation (sometimes
permanent), oligohydramnios,
patent ductus arteriosus and
bronchopulmonary dysplasia
in the neonate

These agents are not
recommended in maternal
pulmonary infections (such
as COVID-19), as they might
aggrevate the hypoxic
pulmonary hypertension by
disrupting the protective
mechanism against hypoxia

Indomethacin: Loading dose of
50-100 mg PO/rectal, thereafter 25 mg
PO every 4-6 hours. Maximum dose:
200 mg/day, use over 48 hours is not
recommended.

It may be the first tocolytic agent of
choice in pregnancies <32 weeks,
use in pregnancies =32 weeks is
not recommended

Calcium channel blockers

Facial flushing, headache,
palpitations, hypotension
due to peripheral
vasodilation

Usually none

They are preferred because of
their low side-effect profile

Nifedipine: A total loading dose of
30-40 mg within one hour, as 10 mg
PO every 15-20 minutes, thereafter
10-20 mg PO every 3-8 hours.
Maximum dose: 180 mg/day. It is
usually the first choice in pregnancies
232 weeks.

Beta agonists (ritodrine,
terbutaline, salbutamol,
hexoprenaline)

Tachycardia, chills, shortness
of breath, pulmonary edema,
hypokalemia, hyperglycemia

Fetal tachycardia,
neonatal hypoglycemia

Terbutaline: 0.25 mg subcutaneous
(SC), repeat the dose every 20-30
minutes if necessary, maximum 4 doses

Oxytocin receptor
antagonists

Hypersensitivity, injection-site
reaction

Some studies have reported that
there might be an increase in
fetal/neonatal mortality rates®

Atosiban: 6.75 mg intravenous (IV)
bolus, followed by IV infusion of

300 pg/min for the first 3 hours and

thereafter 100 pg/min IV infusion for
up to 45 hours

Magnesium sulphate

Sweating, nausea, vomiting,
facial flushing, toxicity (loss
of reflexes, respiratory arrest,
cardiac arrest) with increased
serum levels. Treatment of
toxicity: 1 g of calcium
gluconate IV within
5-10 minutes

Adecrease in fetal heart rate
variability at cardiotocography,
thus a decrease in fetal
biophysical profile test score,
can be observed

It should not be used in patients
with myasthenia gravis. It
should be used with caution
in patients with renal
dysfunction. The maintenance
dose is reduced when serum
creatinine level is >1 mg/dL,
and cancelled when it is
>2,5 mg/dL

Magnesium sulphate: Loading dose:
4-6 g, slow IV bolus within 15-20
minutes. Maintenance dose: 2 g/hour
IV infusion. Tocolytic effect is more
prominent at doses higher than
recommended for eclampsia
prophylaxis. It is thought to act by
antagonizing calcium

Nitric oxide donors

Headache, hypotension,
facial flushing, palpitations

Decrease in the biophysical
profile test score due to
maternal hypotension

Glyceryl trinitrate: 10 mg transdermal
form is applied on the abdominal skin
and if necessary a second one is
applied after 1 hour; both should be
removed after 24 hours. Alternatively,
it may be applied via IV infusion at a
dose of 20 pg/min
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Antenatal steroids: Accelerate fetal lung matu-
ration. Betamethasone or dexamethasone can be used
(Table 6).’” Betamethasone is generally preferred as
it is more effective than dexamethasone. It is con-
ventionally recommended between 24%7-33%7 weeks
of pregnancy. It may sometimes be applied at the 23
week or in the late preterm period (34°7-36°7 weeks),
depending on the case. The maximum effect is ob-
served 48 hours after the initial dose and may last up
to 2 weeks. Diabetes in pregnancy is not a con-
traindication for antenatal steroids; however the
blood sugar regulation may be disrupted for up to 5-
7 days, thus necessary measures should be taken ac-
cordingly. There is no difference in the antenatal
steroid regimen in multiple pregnancies.

Group B Streptococcus Prophylaxis:

- Except for group B streptococcus (GBS) pro-
phylaxis, there is no place for routine antibiotic use in
PTL cases when no infection is detected.

-Vaginal and rectal samples are taken for GBS
culture.

-GBS prophylaxis is recommended for women
with the diagnosis of PTL, after the samples for cul-
ture are taken (Table 7). If the culture result is neg-
ative, the prophylaxis is stopped. The prophylaxis is
also stopped if PTL ceases. If the culture result is pos-
itive and the labor continues, GBS prophylaxis is
continued until the delivery.

Neuroprophylaxis with magnesium sulphate
(MgSO04): It is recommended between the gestational
weeks of 24%7 and 31°7 to reduce the risk of cerebral
palsy. Neuroprotective effect is more pronounced par-
ticularly under 28 weeks. MgSQO, is applied if deliv-
ery is expected within 24 hours. The regimen is similar
to that used in eclampsia prophylaxis (loading dose: 4-
6 g slow IV bolus within 15-20 min, maintenance dose:
1-2 g/h 1V infusion).’* If delivery does not occur,
MgSO, is stopped after 48 hours of treatment.

DIAGNOSIS AND MANAGEMENT
OF PRETERM PRELABOR RUPTURE
OF THE MEMBRANES

DEFINITION AND OVERVIEW

The rupture of chorionic and amniotic membranes
before labor begins, is called as prelabor or prema-
ture rupture of the membranes (PROM). When the
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TABLE 6: Antenatal steroid regimens.¥

-Betamethasone: 12 mg intramuscular (IM), once a day, for 2 days

-Dexamethasone: 6 mg IM, twice a day, for 2 days

If more than 2 weeks have passed after a course of antenatal steroids (two days of treat-
ment), a rescue course is recommended for pregnancies <34 weeks when preterm de-
livery is imminent.

TABLE 7: Antibiotic regimens for group B streptococcus
prophylaxis.®®

Ampicillin 2 g IV, thereafter continued as 6x1 g or 4x2 g IV/day.

In case of penicilin allergy without any risk for anaphylaxis:
Cefazolin 2 g IV, followed by 3x1 g IV/ day.

In case of penicilin allergy and risk for anaphylaxis:
Clindamycin 3x900 mg [V/day or vancomycin 2x1 g IV/day.

pregnancy is <37 weeks, it is called as preterm
PROM (PPROM).

The risk factors for PPROM are similar to those
for PTL and delivery (Table 2). However intra-amni-
otic infection is more prominent in the etiology, par-
ticularly in the earlier weeks of pregnancy.*’ The risk
of postpartum infection is also high in PPROM cases
and is around 15-20%.*' Due to intrauterine infection
and inflammation, the risk of neurological damage in
the newborn is higher. In the presence of severe and
long-lasting oligohydramnios, especially in pregnan-
cies under 24 weeks, pulmonary hypoplasia, Potter’s
syndrome (atypical facies, low set ears) and limb de-
formities may develop.*

Latency is the time from membrane rupture to
birth. Latency is generally longer in the earlier gesta-
tional weeks and shorter in the later weeks.

DIAGNOSIS OF PRETERM PRELABOR RUPTURE
OF THE MEMBRANES

- History: Sudden rush of a watery fluid out of
the vagina, more than the amount of normal vaginal
discharge.

- Manual pelvic examination with a sterile
glove: Cervical effacement and dilation are assessed
and in the meanwhile the watery discharge may be
detected.

- Sterile speculum examination: The observa-
tion of amniotic fluid pooling in the vagina or pour-
ing out of the external cervical os with valsalva



Metin ALTAY et al.

J Clin Obstet Gynecol. 2020;30(3):118-30

maneuver, may directly lead to the diagnosis of
PPROM.

- Vaginal pH: In PPROM the normal vaginal
pH (4.5-6) shifts to the basic values since the amni-
otic fluid pH is between 7.1-7.3. Blood, semen, alka-
line antiseptics, bacterial vaginosis may cause false
positivity. In the presence of prolonged PPROM and
severe oligohydramnios, vaginal pH can be acidic,
causing false negativity.

- Transabdominal ultrasonography: Vertical
single pocket measurement is the most practical
method for evaluating the amount of amniotic fluid.
The depth of the deepest amniotic fluid pocket which
doesn’t contain fetal limbs or cord, is measured ver-
tically. A measurement of less than 2 cm is accepted
as oligohydramnios. When no amniotic fluid pocket
is observed, it is anhydramnios. Oligohydramnios/
anhydramnios supports the diagnosis of PPROM.

- Placental alpha microglobulin-1: This test
detects the placental alpha microglobulin-1 protein
in the vaginal discharge, which is normally present
in the amniotic fluid. Minimal amounts may even
be detected with a sensitivity of up to 99% (sensi-
tivity: 94.4-98.9%, spesificity: 87.5-100%).** In-
sulin like growth factor binding protein-1 test,
based on the same principle, also has a high diag-
nostic yield for PPROM, with high sensitivity and
specificity; however it is not widely available in
Turkey.

- Amniocentesis and dye test: Blue coloration
of the vaginal discharge after the injection of indigo
carmine dye into the amniotic cavity is directly diag-
nostic. On the other hand, it is not used in routine
practice as it is an invasive test.

MANAGEMENT OF PRETERM PRELABOR RUPTURE
OF THE MEMBRANES

u Indications for delivery:
- They are similar to those in PTL (Table 4).

- When PTL accompanies the PPROM, deliv-
ery is indicated. Hence, on a case-by-case basis, to-
colysis may be used during the period of antenatal
steroid treatment or transfer to a tertiary center for
delivery.
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- <23 weeks: Termination of the pregnancy may
be offered to the parents in the presence of severe
oligohydramnios/anhydramnios. In case of a dichori-
onic diamniotic twin pregnancy with PPROM, selec-
tive feticide may be an option to give a chance of
survival to the other fetus with intact membranes.

->34 weeks: Delivery is indicated depending on
the neonatal care facilities. If the facilities are unsat-
isfactory, the pregnant woman must be referred to a
tertiary center having a neonatal intensive care unit.
Delivery is surely indicated when the pregnancy is
>37 weeks.

= Hospitalization and follow-up:

- It is appropriate to hospitalize the cases with
PPROM and to restrict the activities. However abso-
lute bed rest is not recommended.

- Whole blood count, CRP, urinalysis, urine cul-
ture, cervicovaginal and anal cultures and tests to screen
for urogenital infections, are recommended for initial
evaluation at hospitalization. Thereafter, white blood
cell count (WBC) and CRP might be tested everyday,
every other day or every week, depending on the case.
The risk of infection is higher in those with cervical di-
lation, uterine contractions and severe oligohydram-
nios/anhydramnios, thus requiring closer follow-up.
However, the fact that WBC and CRP are non-specific
inflammatory markers, must be kept in mind.

-Within the range of 23%7 and 33%7 weeks, if de-
livery is not indicated and the case will be managed
expectantly, close follow up for the symptoms and
signs of clinical chorioamnionitis (fever, uterine ten-
derness, pain, foul smelling discharge) is required.

-Fetal growth is evaluated via sonographic fetal
biometric measurements every two weeks.

-Fetal well-being is evaluated by non-stress test
(NST) and fetal biophysical profile. NST is more
valuable beyond 28 weeks. These tests may be per-
formed twice weekly in more stable cases. However,
particularly in patients with severe oligohydramnios/
anhydramnios daily evaluation is necessary. NST
may reveal variable fetal heart rate decelerations
caused by umbilical cord compression due to de-
creased amniotic fluid levels. Decreased fetal move-
ments and fetal distress signs in NST might be
indicators of chorioamnionitis.
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m Antibiotic treatment: Broad-spectrum an-
tibiotic treatment decreases the risk of chorioam-
nionitis and improves the perinatal outcomes in
cases with PPROM. Based on the studies in the lit-
erature, several antibiotic regimens may be recom-
mended:'#4+46

-Erithromycin 4x250 mg/day, PO, for 10 days.

-Cefazolin 4x1 g/day, IV+clarithromycin 2x500
mg/day, PO, both for 7 days or until the delivery.

-Ampicillin 4x2 g/day, IV, for 48 hours, followed
by amoxicillin 3x500 mg/day, PO, for 5 days +
azithromycin 1 g, PO, as a single dose.

-Cefazolin 3x1 g/day, IV, for 48 hours, followed
by cefalexin 4x500 mg/day, PO, for 5 days+
azithromycin 1g, PO, as a single dose.

-Ceftriaxone 1x1 g/day, IV, until the delivery+
clarithromycin 2x500 mg/day, PO, until the delivery
+ metronidazole 3x500 mg/day, IV, for a maximum
of 4 weeks.

The preferred regimens generally include
penicillin derivatives or cephalosporins combined
with macrolide antibiotics. However, amoxicillin+
clavulanic acid is not recommended as it was
reported to cause neonatal necrotizing enterocoli-
tis.*

= Antenatal steroids: In the presence of
PPROM, antenatal steroid therapy does not increase
the risk of maternal or fetal infection, so is not con-
traindicated. Conditions of use and dosages are sim-
ilar to those in PTL (Table 5).

m Group B Streptococcus Prophylaxis: Vagi-
nal and rectal samples are taken for GBS culture.
After taking the samples, GBS prophylaxis must be
initiated in cases supposed to deliver within a short
time (Table 7).>®* As PPROM cases require antibiotic
treatment anyway, GBS prophylaxis might be inte-
grated with that treatment. If the culture result is neg-
ative, the prophylaxis is stopped. The prophylaxis is
also stopped if PTL ceases and the case will be ex-
pectantly managed. If the culture result is positive and
delivery is to occur, GBS prophylaxis is continued
until the delivery.

u Neuroprophylaxis with MgSO,: Conditions
of use and dosage are similar to those in PTL.
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u Tocolytic treatment (Table 5): May be used
between 23%7 and 33%7 weeks of pregnancy, in order
to delay the delivery for antenatal steroids to act or
for the transfer to a tertiary center. This treatment will
increase the latency period, meanwhile it might also
increase the risk of chorioamnionitis.

MODE OF PRETERM DELIVERIES

The following parameters should be considered to de-
termine the mode of delivery:

1) Gestational age,

2) Estimated fetal weight (EFW),

2) Presence of labor,

3) Cervical effacement and dilation,

4) Fetal presentation,

5) Singleton/multiple pregnancy,

6) Presence of acute/chronic fetal distress,

7) Presence of chorioamnionitis.

m Vertex presentation: Vaginal delivery is pre-
ferred if there isn’t any obstetric indication for ce-
sarean delivery. In singleton pregnancies with vertex
presentation, irrespective of the gestational age, there

is no difference between cesarean and vaginal deliv-
ery in terms of perinatal morbidity and mortality.*’

u Breech presentation: Cesarean section is rec-
ommended when EFW is <1500 g.®

m Fetal growth restriction (FGR): Irrespective
of the fetal presentation, cesarean delivery is pre-
ferred in preterm pregnancies with FGR, particularly
when the gestational age is less than 34 weeks.*

m Twin pregnancy:>’'

-When the first twin is in non-cephalic presenta-
tion, cesarean section is recommended.

-Even if the first twin is in cephalic presentation,
cesarean section is recommended when the EFW of
the second twin is <1500 g.

-Cesarean section is recommended for the de-
livery of monoamniotic twin pregnancies.

m Higher order multiple pregnancies (triplets
and more): Cesarean section is recommended.

u Presence of chorioamnionitis: Since the risk
of intraabdominal spread of the infection is higher in
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case of cesarean section, vaginal delivery is preferred
if it does not pose a serious risk to the fetus.

Delayed umbilical cord clamping (at least 30
seconds after the delivery of the baby, within 3 min-
utes maximum) improves the neonatal outcomes in
preterm deliveries, particularly under 32 weeks; thus,
is advised. It is not recommended in case of maternal
bleeding, hemodynamic instability, fetal growth re-
striction and requirement of emergency neonatal re-
suscitation. Studies in multiple pregnancies are
insufficient.>%
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