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Induction of labor is a common obstetric procedure, and approximately one-fourth of pregnant patients undergo the pro-
cedure. Although exercise and nipple stimulation can increase the likelihood of spontaneous labor, sexual intercourse may
not be effective. Acupuncture has been used for labor induction; however, it has not been shown to increase vaginal delivery
rates. There is strong evidence that membrane sweeping can increase the likelihood of spontaneous labor within 48 hours.
Cervical preparation or ripening is often needed before induction. Some evidence shows that the use of nonpharmacologic
approaches such as osmotic dilators and cervical ripening balloons reduce time to delivery. The effect of amniotomy on labor
is uncertain. Pharmacologic intervention with oxytocin or prostaglandins is effective for cervical ripening and induction of
labor. Combining a balloon catheter with misoprostol is a common practice and has been shown to decrease time to delivery
in a small study. (Am Fam Physician. 2022;105(2):177-186. Copyright © 2022 American Academy of Family Physicians.)

Induction of labor is one of the most common obstetric
procedures and is performed for approximately one-fourth
of pregnancies.”” Induction involves establishing cervical
favorability, also called cervical ripening, and stimulating
contractions to induce active labor.

Indications for Induction

Induction of labor is indicated when the risks of continuing
the pregnancy outweigh the risks of induction, with the goal
of delivery while minimizing risks to the mother and new-
born. Maternal, fetal, and placental conditions can increase
the risk of continuing a pregnancy. Common medical indi-
cations for induction of labor and recommended timing are
covered in Table 1.*

Induction of labor before 39 weeks’ gestation increases
neonatal morbidity and mortality and is not recommended
without a medical indication.>® Several studies demonstrate
that induction of labor at 41 weeks leads to similar outcomes
as induction at 42 weeks. Pregnancies that exceed 42 weeks’
gestation have increased neonatal morbidity, including con-
vulsions, meconium aspiration, and need for intensive care.”

TIMING OF ELECTIVE INDUCTION

Until recently, elective inductions before 41 weeks’ gesta-
tion have been controversial because of a lack of evidence.
A large randomized trial showed that elective inductions at
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39 weeks’ gestation or later are associated with improved
outcomes in first pregnancies.® In this trial of low-risk nul-
liparous women, elective induction at 39 weeks to 39 weeks
4 days had similar neonatal mortality and morbidity as
delivery at 40 weeks 5 days or later. Infants from the elective
induction group had less need for respiratory support, with
anumber needed to treat (NNT) of 83 to prevent respiratory
support in the first 72 hours of life.

There were also several other improved outcomes with
elective induction. Elective induction reduced cesarean
delivery (NNT = 28 to prevent one cesarean delivery) and
reduced hypertensive pregnancy disorders (NNT = 17).%
The Society for Maternal-Fetal Medicine and the American
College of Obstetricians and Gynecologists endorse offering

Recommendations from the Choosing
Wisely Campaign

Recommendation Sponsoring organization

Do not schedule non—medically
indicated (elective) inductions
of labor or cesarean deliveries
before 39 weeks 0 days gesta-
tional age.

American Academy of
Family Physicians
American College

of Obstetricians and
Gynecologists

Source: For more information on the Choosing Wisely Campaign,
see https://www.choosingwisely.org. For supporting citations and
to search Choosing Wisely recommendations relevant to primary
care, see https://www.aafp.org/afp/recommendations/search.htm.
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TABLE 1

Indications for Labor Induction

Suggested timing
(weeks’ gestation)

Indication Earliest  Before
Maternal
Chronic hypertension
No medications 38 40
Well controlled 37 40
Poorly controlled or proteinuria 36 38
Gestational hypertension 37 At diagnosis if
later than 37
Preeclampsia
No severe features 37 At diagnosis if
later than 37
Severe features (immediate if unstable) 34 At diagnosis if
later than 34
Prepregnancy diabetes mellitus
Well controlled 39 40
Well controlled but vascular disease 36 39
Poorly controlled 36 39
Gestational diabetes
Well controlled with diet (A1) 39 41
Well controlled with medication (A2) 39 40
Poorly controlled Individualized
Cholestasis of pregnancy 36 39
HIV infection (if viral load < 1,000 copies 39 -
per mL)
Fetal
Fetal growth restriction
Single gestation, no issues 38 39
Single gestation, other conditions 34 38
Twin gestation, no issues 36 38
Twin gestation, monochorionic or other 32 35
condition
Oligohydramnios 36 38
Polyhydramnios 39 41
Alloimmunization 37 39
Multiple gestation
Dichorionic diamniotic 38 39
Monochorionic diamniotic 34 38
Monochorionic monoamniotic 32 34

Obstetric
History of stillbirth
Late term

Individualized

41

42

Note: The placental disorders placenta previa, vasa previa, and invasive placental dis-
orders were removed from this table because all typically require cesarean delivery.

Information from reference 4.
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elective induction of labor at 39 weeks’ gestation
to low-risk nulliparous pregnant individuals
under circumstances that are consistent with this
trial’s study protocol.”"°

INDUCTION OF LABOR AFTER PRIOR
CESAREAN DELIVERY

There are several reasons for choosing a trial
of labor after a cesarean delivery (TOLAC)
instead of a repeat cesarean delivery, including
shorter hospital stay, shorter recovery time, and
reduced pain after delivery. Careful counsel-
ing is required before TOLAC because of risks,
including uterine rupture.'"'? A validated cal-
culator is available to assist when deciding on
TOLAC vs. a repeat cesarean delivery (https://
mfmunetwork.bsc.gwu.edu/web/mfmunet
work/vaginal-birth-after-cesarean-calculator).
This calculator was updated to remove the race
and ethnicity component, which does not affect
the validity.”

For individuals who have had one prior cesar-
ean delivery, TOLAC may reduce rates of cesar-
ean delivery.”*'® In 2019, the American Academy
of Family Physicians reaffirmed clinical prac-
tice guidelines for management of TOLAC
(https://www.aafp.org/family-physician/patient-
care/clinical-recommendations/all-clinical-
recommendations/vaginal-birth-after-cesarean.
html). Cervical ripening balloons and oxytocin
(Pitocin) are appropriate agents for TOLAC, but
prostaglandin use increases the risk of uterine
rupture and should be avoided."***

Assessing Cervical Favorability
BISHOP SCORE
Introduced in 1964, the Bishop score (Table 2'?!)
is the most widely used method for determining
cervical favorability. The Bishop score grades the
dilation, effacement, position, and consistency of
the cervix and the fetal station in the maternal pel-
vis, producing a score from 0 to 13. Itisavailable as
an online calculator at https://www.mdcalc.com/
bishop-score-vaginal-delivery-induction-labor.
The cervix is considered unfavorable if the
Bishop score is 5 or less. With a Bishop score
greater than 8, the probability of a successful
vaginal delivery with induction is the same as for
spontaneous labor. A simplified Bishop score that
uses only dilation, effacement, and position has
the same accuracy as the full score for predicting

Volume 105, Number 2 ¢ February 2022



CERVICAL RIPENING AND INDUCTION OF LABOR

TABLE 2

Bishop Score for Determining Cervical
Favorability

Cervical examination findings Score

Simplified score
Dilation
Closed
1to2cm
3to4cm
>5cm

W N PO

Effacement
0% to 30%
40% to 50%
60% to 70%
> 80%

Fetal station
=3
-2
-1,0
+1, +2

W N PO

W N PO

For a full score add:
Position
Posterior
Middle 1
Anterior
Consistency
Firm
Medium
Soft

NN B O

Total:

A simplified Bishop score has a range of O to 9. A score greater
than 5 is favorable, and the probability of a successful vaginal deliv-
ery with induction is similar to spontaneous labor. The simplified
Bishop score has the same accuracy as the full Bishop score.

A full Bishop score has a range of O to 13. A score greater than 8 is
favorable, and the probability of a successful vaginal delivery with
induction is the same as for spontaneous labor. A full Bishop score
of 5 or less is unfavorable, and cervical ripening is likely required for
a successful vaginal delivery.2?t

Adapted with permission from Bishop EH. Pelvic scoring for elective
induction. Obstet Gynecol. 1964,24:267, with additional informa-
tion from references 20 and 21.

successful induction. A simplified Bishop score greater than
5 predicts a successful vaginal delivery with induction.?***

TRANSVAGINAL ULTRASONOGRAPHY
Cervical length assessment using transvaginal ultraso-
nography has been used to predict the need for cervical

February 2022 * Volume 105, Number 2

www.aafp.org/afp

ripening. In two small randomized trials, using a cervical
length greater than 28 mm as criteria for cervical ripening
led to less prostaglandin use with similar vaginal delivery
rates and time to delivery.?*2¢

Inducing Spontaneous Labor Before Admission
EXERCISE

Exercise may increase spontaneous labor at term. In a small
randomized controlled trial, women with low-risk pregnan-
cies at 38 weeks who exercised required less induction and
fewer operative vaginal deliveries.” Women in the exercise
group walked for 30 minutes a day at a moderate rate three
times a week. Exercise is a safe method of enhancing the
onset of spontaneous labor.

BREAST STIMULATION

Breast massage and nipple stimulation can be used as a nat-
ural method of labor induction. Nipple stimulation causes
release of oxytocin from the posterior pituitary gland, lead-
ing to uterine contractions and cervical ripening. In a small
randomized controlled trial, bilateral breast massage for 15
to 20 minutes three times daily starting at 38 weeks’ gesta-
tion increased the chance of vaginal delivery, with an NNT
of 8.2

SEXUAL INTERCOURSE

Sexual intercourse theoretically encourages labor through
the release of oxytocin from breast stimulation and cervi-
cal exposure to prostaglandins in semen. Yet a systematic
review showed no increase in the rate of spontaneous labor
after intercourse. There is no reason to restrict sexual inter-
course in low-risk pregnancies.”

TABLE 3

Procedure for Membrane Sweeping

Ensure good dating, and confirm pregnancy is term.

Inform the patient of risks, including discomfort, rupture of
membranes, irregular contractions, and vaginal bleeding.

Confirm location of placenta with ultrasonography to rule
out placenta previa.

Perform sterile vaginal examination, and place a finger
through the internal os of the cervical canal.

With the finger inside the internal os, use a circular motion
to disrupt the connection of the amniotic sac and endo-
metrial lining (Figure 1).

Information from reference 32.
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4 FIGURE 1

TABLE 4

Common Methods for Cervical Ripening and Labor

Induction

Method

Dose

Balloon catheter:
single balloon
(Foley catheter) or
double balloon

Hygroscopic
dilators: Dilapan-S
rods, laminaria®¢

Dinoprostone®”38

Misoprostol (Cyto-
tec, prostaglandin,
analogue)®®-4

Oxytocin (Pitocin)

Usually 3 to 5 for Dilapan-S and 1 to 2 for
laminaria

0.5-mg gel

10-mg vaginal insert

25 mcg intravaginally
50 mcg orally (sublingual or buccal)

10 units in 1,000 mL of normal saline

Membrane sweeping. (A) With the phy-
sician’s finger inside the os, (B) a circular
motion is used to separate the endocervix
from the amniotic membranes. See Table 3
for a full description of this procedure.

Illustration by Christy Krames

- /

ACUPUNCTURE
Acupuncture does not increase vaginal delivery rates based
on a Cochrane review.*

CASTOR OIL

Castor oil also does not appear to increase rates of sponta-
neous labor. A Cochrane review of three small trials showed
no benefit from one dose of the cathartic agent.”

MEMBRANE SWEEPING

Stripping the amniotic membranes, also called membrane
sweeping, is common in the outpatient setting. Membrane
sweeping involves shifting the internal cervical os in relation
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1to 2 mU per minute, titrated to establish con-
traction pattern

Low-dose regimen: start at 0.5 to 2 mU per min-
ute, and increase by 1 to 2 mU per minute every 15
to 40 minutes to a maximum of 32 mU per minute

High-dose regimen: start at 6 mU per minute, and
increase by 3 to 6 mU per minute every 15 to 40
minutes to a maximum of 40 mU per minute!4243

Information from references 1 and 34-43.

to the amniotic membranes during a cervical examination,
as described in Table 3** and illustrated in Figure I. This
promotes local release of prostaglandins, phospholipase A,
and cytokines, which ripen the cervix and induce uterine
contractions. Membrane sweeping reduces the need for
induction. In a Cochrane review of 40 studies, membrane
sweeping increased spontaneous labor within 48 hours,
with an NNT of 8.

Membrane sweeping in carriers of group B streptococci
appears to be safe. In one study, membrane sweeping led to
similar neonatal outcomes in patients positive or negative
for group B streptoccoci.”
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Adverse effects Advantages Disadvantages

Uses Precautions

Discomfort with
insertion

Can be considered
for outpatient cervical
ripening
Cost-effective

Can be considered
for outpatient cervical
ripening

Bleeding,
infection

Tolerable, easy to use,
cost-effective

Fetal monitoring not
needed during ripening
process

Nausea/upset Increased time from
stomach, vom-
iting, diarrhea,

flushing, pyrexia

Insert easily removed to
reverse effects

Expensive (5450 per
insert, estimated

lowest GoodRx price

placement to delivery

Useful for minimally dilated cervix
and if fetus is not tolerant of other
cervical ripening methods

Mucopurulent
cervicitis, rupture
of membranes

Combination of Foley catheter and
misoprostol was more effective than
single-agent cervical ripening in a
small randomized controlled trial®*

Ripening for closed cervix Presence of geni-

tal tract infection

Ripening for closed cervix Presence of geni-

tal tract infection
Uterine scar

[no generic available])

Pyrexia,
abdominal pain,
shivering, nau-
sea, diarrhea

Inexpensive (50 cents
per 100-mcg tab-

let, estimated lowest
GoodRx price for
generic)

Uterine tachysystole
more common

Inability to reverse
effects if there are
abnormal changes

Nausea, vom- Because of its short Longer time from

iting, water half-life, oxytocin can induction to vaginal
intoxication in be titrated to desired delivery compared
high doses effect and discontinued with other methods

as needed if there are
abnormal fetal heart
rate changes

Can be used for cervical
ripening in trial of labor
after cesarean delivery

Cervical Ripening

Common methods for cervical ripening and labor induc-
tion are summarized in Table 4.34*

MECHANICAL METHODS

Mechanical modalities, including balloon catheters and
osmotic dilators, physically dilate the cervix and cause sec-
ondary release of prostaglandins and oxytocin.

Cervical Balloon Catheters. Single-balloon Foley cath-
eters have long been used for cervical ripening, whereas
double-balloon catheters became available more recently.
Both single- and double-balloon catheters are placed
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Ripening for closed cervix Uterine scar

Use in combination with cervical
ripening balloon increases likeli-
hood of vaginal delivery within 24
hours***

Cervical ripening, especially in
patients with prior cesarean delivery
or uterine surgery

Induction/augmentation after cervi-
cal ripening

through the cervix to the intrauterine cavity. The catheters
are most often placed digitally but can be inserted using
a speculum and ringed forceps if the cervix is minimally
dilated. After placement, the balloons are inflated to pro-
vide outward mechanical pressure on the cervix to promote
dilatation. The catheters are removed after 12 hours if they
do not fall out earlier. Table 5 describes cervical balloon
catheter placement.**

Outpatient cervical preparation using a transcervi-
cal Foley catheter placed in the clinic is sometimes per-
formed in low-risk patients. In one randomized controlled
trial of parous women, outpatient catheter placement did

American Family Physician 181



CERVICAL RIPENING AND INDUCTION OF LABOR

not shorten time from admission to delivery compared
with inpatient catheter placement and oxytocin.* But in
another trial of only nulliparous women, outpatient cathe-
ter placement reduced the time from admission to delivery
by four hours.**

Osmotic Dilators. Osmotic dilators are placed into the
cervical canal and increase in diameter by absorbing flu-
ids, gradually dilating the cervix. Two available dilators are
Dilapan-S, a synthetic hygroscopic dilator, and laminaria,
a natural product made from kelp (Laminaria japonica or
Laminaria digitata). Both osmotic dilators are placed in
the cervical canal for an extended time and then removed,
allowing them to be used for outpatient and hospitalized
patients. Dilapan-S dilators are typically removed after 12

TABLE 5

Procedure for Inserting Cervical Ripening
Balloon Catheters

Catheters can be placed digitally during vaginal examina-
tion or by using a speculum to directly visualize the cervix.

Double-balloon catheters can be placed with or without
the use of a stylet.

Insert the tip of the catheter into the cervical canal using
gentle pressure.

The catheter must traverse the cervical canal to the uter-
ine cavity.

Advance the catheter until the balloon(s) are in the cervi-
cal canal.

For a single-balloon Foley catheter, inflate the balloon
with 30 mL of saline. Consider using a 500-mL saline bag
to apply constant tension to the catheter, which speeds
cervical dilation.

For a double-balloon catheter:

Inflate the uterine balloon with 40 mL of saline. Once
inflated, pull the catheter back until the uterine bal-
loon contacts the internal os.

The vaginal balloon should be visible or palpable
outside the external os. Inflate with 20 mL of saline
after removing the speculum, if used.

Once the balloons are placed, inflate with saline to a
maximum of 80 mL for each balloon.

No traction is necessary for a double-balloon
catheter.

Note: For an illustration of double-balloon catheter placement, see
manufacturer instructions at https://www.cookmedical.com/data/
resources/RH-D60614-EN-F_M3_1623868366121.pdf.

Information from reference 44.
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hours, whereas laminaria is usually removed within 12 to 24
hours. The placement procedure is summarized in Table 6.*°

A randomized controlled trial of patients with a term
pregnancy and an unfavorable cervix found that the hygro-
scopic cervical dilator was similar to the Foley catheter for
time to delivery and successful vaginal delivery. Patient sat-
isfaction was higher for the dilator, which increased sleep,
relaxation, and daily activities.*

PHARMACOLOGIC METHODS (PROSTAGLANDINS)

Synthetic prostaglandins are effective for cervical ripen-
ing. Two synthetic analogues are available—misoprostol
(Cytotec), a prostaglandin E, analogue, and dinoprostone,
a prostaglandin E, analogue. Prostaglandins increase con-
tractions and can lead to tachysystole, defined as an average
of five contractions or more in 10 minutes. After adminis-
tering a prostaglandin, uterine activity and fetal heart rate
should be monitored for 30 minutes to two hours.' To avoid

TABLE 6

Procedure for Inserting Cervical Dilators

Cervical dilators can be placed in outpatient and hospital
settings.

Perform continuous fetal monitoring for 20 minutes
before insertion.

Use a sterile speculum to visualize the cervix.

Disinfect the cervix with an appropriate cleansing solution
(e.g., iodine).

Use a tenaculum or ring forceps to stabilize and straighten
the cervical canal.

Moisten the dilator with sterile saline.

Place the dilator rods into the endocervix using ring for-
ceps, allowing the tails to fall into the vagina.

Continue to place dilators until the cervical canal is filled.
This usually requires 3 to 5 synthetic dilators and 1 to 2
laminaria dilators.

Note the number of dilators in the medical record.

Place a sterile gauze pad into the vagina to maintain the
dilator position.

Remove synthetic dilators within 12 hours and laminaria
dilators within 12 to 24 hours.

Note: For illustrations of cervical dilators and placement, see
the manufacturer's website at https://www.dilapans.com/
healthcare-professionals/using-dilapan-s

Information from reference 48.
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tachysystole, prostaglandins should not be used if more
than three contractions occur in 10 minutes. In individuals
with a prior cesarean delivery, prostaglandin use increases
the risk of uterine rupture and is not recommended by the
American College of Obstetricians and Gynecologists.*®

Dinoprostone is available as a 0.5-mg gel and a 10-mg
vaginal insert. Although both are effective, a small trial
suggests that the vaginal insert is more likely to result in
spontaneous labor.”

Misoprostol is used for cervical ripening and labor
induction and can be administered vaginally, sublingually,
or buccally. Misoprostol is available in unscored 100-mcg
tablets, which are broken into quarters for administration
in 25-mcg increments." Although 50 mcg given intravagi-
nally is also an option, 25 mcg of intravaginal misoprostol
results in a lower risk of tachysystole, fetal heart rate abnor-
malities, and need for neonatal intensive care, and is the
usual starting dose.”

Sublingual misoprostol is similarly effective as vagi-
nal misoprostol at promoting vaginal delivery, but with a
higher risk of tachysystole.* Vaginal misoprostol leads to a
higher rate of vaginal delivery and shorter time to delivery
than buccal misoprostol. 44!

Induction with a Favorable Cervix

AMNIOTOMY

Amniotomy is the artificial rupture of amniotic membranes
using a hook during a sterile vaginal examination (Table 7

TABLE 7

Procedure for Performing an Amniotomy
Monitor the fetus throughout the procedure.

Perform a sterile vaginal examination to evaluate the cer-
vix and fetal station.

The fetal head should be well applied to the cervix.

Insert the amniotomy hook through the cervical os by
sliding it along the hand and fingers, with the hook toward
the hand.

Rotate the hook to puncture the amniotic membranes.

Keep fingers inside the vagina while amniotic fluid drains
to ensure no cord is present (Figure 2).

Note the color and consistency of the fluid after rupture
(clear, bloody, meconium-stained, thin or thick).

and Figure 2). Potential risks associated with the procedure
include umbilical cord prolapse, maternal or neonatal infec-
tion, fetal heart tracing abnormalities, and fetal injury.*’

The effect of amniotomy on progression of labor is
uncertain. Amniotomy performed before active labor does
not increase spontaneous labor according to a Cochrane
review.® Yet a more recent systematic review showed a
shorter interval from induction to delivery when amniot-
omy was performed before active labor.*

FIGURE 2

7 e

A

Illustration by Christy Krames

-

Amniotomy. (A) The amniotomy hook is inserted between two fingers to protect the vaginal mucosa and placed against
the amniotic membranes. (B) The hook barb is then turned toward the membranes and pulled slightly to catch and per-
forate them. See Table 7 for a full description of this procedure.

\

B

/
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Evidence

Clinical recommendation rating Comments

Avoid induction of labor before 39 weeks' gestation if there is no B Consistent evidence of improved patient

medical indication.>® outcomes in a large cohort study; prac-
tice guideline

Avoid prostaglandins in patients with prior cesarean delivery or major (o} Practice guideline; prospective and retro-

uterine surgery because of the increased risk of uterine rupture 718 spective cohort studies

Regular, moderate exercise and breast massage both increase the B Small randomized controlled trials

likelihood of spontaneous labor.?”2¢

Membrane sweeping in the outpatient setting can increase the likeli- B Cochrane review of lower-quality studies

hood of spontaneous labor within 48 hours.3?

Consider outpatient placement of a Foley catheter for cervical rip- B Lower-quality or inconsistent evidence,

ening in nulliparous patients with an unfavorable cervix (full Bishop with no benefit in one trial of parous

score of less than 6).4546 women but shorter time to delivery in
another trial of only nulliparous women

Consider using vaginal misoprostol (Cytotec) for cervical ripening to B Randomized controlled trials and system-

increase the likelihood of vaginal delivery within 24 hours.38-# atic review

Consider combining a balloon catheter and misoprostol for cervical B Randomized controlled trial

ripening to shorten time to delivery.3*

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, disease-
oriented evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, go to https://www.aafp.

org/afpsort.

OXYTOCIN

Oxytocin is a natural hormone that can be given intra-
venously for induction and augmentation of labor and is
commonly used as part of the active management of the
third stage of labor to prevent postpartum hemorrhage.
Oxytocin increases calcium release to contract the uterine
muscle.”! Although oxytocin infusion may reduce oxytocin
receptor sensitivity after delivery, the impacts of oxytocin
use on postpartum hemorrhage and the active management
of the third stage of labor are unclear. Oxytocin can cause
tachysystole similar to prostaglandins, but contractions
decrease rapidly after reducing the dose. The American
College of Obstetricians and Gynecologists recommends
continuous monitoring of uterine contractions and fetal
heart rate when using oxytocin for induction or augmen-
tation of labor.”

The success rate of oxytocin depends on many factors.
When oxytocin is used, the likelihood of vaginal birth is
higher with greater cervical dilation, lower body mass index,
and higher parity. As gestational age increases, the effective-
ness of oxytocin increases, likely due to increased uterine
oxytocin sensitivity. Induction with oxytocin alone results
in fewer vaginal deliveries within 24 hours than initial cer-
vical ripening with prostaglandins followed by oxytocin.*

Two oxytocin dosing strategies are commonly used. The
low-dose protocol starts at 0.5 to 2 mU per minute and
increases by 1 to 2 mU per minute every 15 to 40 minutes,
and the high-dose protocol starts at 6 mU per minute and
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increases by 3 to 6 mU per minute every 15 to 40 min-
utes.! Although the higher-dose protocol has a higher rate
of tachysystole, the lower-dose protocol may have a higher
rate of postpartum hemorrhage.*** There is no difference
between the high- and low-dose protocols in time to deliv-
ery, assisted deliveries, and cesarean delivery rate. 4%

Combining Induction Methods

Combining induction methods is common. A randomized
controlled trial comparing a single agent with a combina-
tion of induction methods used concurrently suggests that
combining a balloon catheter with misoprostol is more
effective than a single agent alone.’»*

This article updates previous articles on this topic by Tenore®
and Harman and Kim.*

Data Sources: Policy statements were reviewed from the Amer-
ican College of Obstetricians and Gynecologists. PubMed, Goo-
gle Scholar, and the Cochrane database were searched using the
key words labor induction, cervical ripening, Bishop score, Foley
catheter for cervical ripening, mechanical methods of cervical
ripening, misoprostol, oxytocin, prostaglandin E,, transcervical
Foley balloon, preinduction cervical ripening, and outpatient
cervical ripening. Search dates: September 18, 2020, to Decem-
ber 14, 2020.

The opinions and assertions contained herein are those of the
authors and are not to be construed as official or as reflecting
the views of the U.S. Army Medical Department, the Army at
large, the Uniformed Services University of the Health Sciences,
or the Department of Defense.

Volume 105, Number 2 ¢ February 2022



10. ACOG Committee on Obstetric Practice.

CERVICAL RIPENING AND INDUCTION OF LABOR

The Authors

VERNON WHEELER, MD, FAAFP, is the research director and
a family medicine and obstetrics faculty member at Carl R.
Darnall Army Medical Center, Ford Hood, Tex.; an assistant
professor in the Department of Family Medicine at the Uni-
formed Services University of the Health Sciences, Bethesda,
Md.; and a clinical assistant professor at Texas A&M Health
Science Center College of Medicine, Temple.

ARIEL HOFFMAN, MD, is a faculty member in the Family
Medicine Residency Program at Martin Army Community
Hospital, Fort Benning, Ga., and an assistant professor in the
Department of Family Medicine at the Uniformed Services
University of the Health Sciences.

MICHAEL BYBEL, DO, FAAFP, is the associate program direc-
tor at Carl R. Darnall Army Medical Center and an assistant
professor in the Department of Family Medicine at the Uni-
formed Services University of the Health Sciences.

Address correspondence to Vernon Wheeler, MD, FAAFP, Carl
R. Darnall Army Medical Center Family Medicine Residency,
36065 Santa Fe Ave., Fort Hood, TX 76544 (email: vernon.l.
wheeler8.civamail.mil). Reprints are not available from the
authors.

References

1. ACOG practice bulletin no. 107: induction of labor. Obstet Gynecol.
2009;114(2 pt 1):386-397.

2. Martin JA, Hamilton BE, Osterman MJK, et al. Births: final data for 2015.
Natl Vital Stat Rep. 2017,66(1):1.

3. Osterman MJK, Martin JA. Recent declines in induction of labor by ges-
tational age. NCHS Data Brief. 2014;(155):1-8.

4. ACOG Committee on Obstetric Practice, Society for Maternal-Fetal
Medicine. Medically indicated late-preterm and early-term deliveries:
ACOG committee opinion, number 831. Obstet Gynecol. 2021;138(1):
e35-e39.

5. Tita ATN, Landon MB, Spong CY, et al.; Eunice Kennedy Shriver NICHD
Maternal-Fetal Medicine Units Network. Timing of elective repeat
cesarean delivery at term and neonatal outcomes. N Engl J Med. 2009;
360(2):111-120.

6. ACOG committee opinion no. 765: avoidance of nonmedically indi-

cated early-term deliveries and associated neonatal morbidities. Obstet
Gynecol. 2019;133(2):e156-e163.

. ACOG practice bulletin no. 146: management of late-term and post-
term pregnancies. Obstet Gynecol. 2014;124(2 pt 1):390-396.

8. Grobman WA, Rice MM, Reddy UM, et al.; Eunice Kennedy Shriver
National Institute of Child Health and Human Development Maternal-
Fetal Medicine Units Network. Labor induction versus expectant man-
agement in low-risk nulliparous women. N Engl J Med. 2018;379(6):
513-523.

9. Society of Maternal-Fetal (SMFM) Publications Committee. SMFM state-
ment on elective induction of labor in low-risk nulliparous women at
term: the ARRIVE trial. Am J Obstet Gynecol. 2019;221(1):B2-B4.

~

Clinical guidance for
integration of the findings of the ARRIVE trial: labor induction
versus expectant management in low-risk nulliparous women.
August 2018. Accessed September 16, 2021. https://www.acog.
org/clinical/clinical-guidance/practice-advisory/articles/2018/08/
clinical-guidance-for-integration-of-the-findings-of-the-arrive-trial

February 2022 * Volume 105, Number 2

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28

29.

30.

www.aafp.org/afp

Al-Shaikh G, Al-Mandeel H. The outcomes of trial of labour after cesar-
ean section following induction of labour compared to spontaneous
labour. Arch Gynecol Obstet. 2013;287(6):1099-1103.

Bernstein SN, Matalon-Grazi S, Rosenn BM. Trial of labor versus repeat
cesarean: are patients making an informed decision? Am J Obstet
Gynecol. 2012;207(3):204.e1-204.e6.

Grobman WA, Sandoval G, Rice MM, et al; Eunice Kennedy Shriver
National Institute of Child Health and Human Development Maternal-
Fetal Medicine Units Network. Prediction of vaginal birth after cesarean
delivery in term gestations: a calculator without race and ethnicity [pub-
lished online May 24, 2021]. Am J Obstet Gynecol. Accessed August
24, 2021. https://www.ajog.org/article/S0002-9378(21)00587-1/fulltext

Landon MB, Leindecker S, Spong CY, et al.; National Institute of Child
Health and Human Development Maternal-Fetal Medicine Units Net-
work. The MFMU cesarean registry: factors affecting the success of trial
of labor after previous cesarean delivery. Am J Obstet Gynecol. 2005;
193(3 pt 2):1016-1023.

Palatnik A, Grobman WA. Induction of labor versus expectant manage-
ment for women with a prior cesarean delivery. Am J Obstet Gynecol.
2015;212(3):358.e1-358.€6.

Metz TD, Stoddard GJ, Henry E, et al. How do good candidates for trial
of labor after cesarean (TOLAC) who undergo elective repeat cesarean
differ from those who choose TOLAC? Am J Obstet Gynecol. 2013;
208(6):458.e1-458.e6.

West HM, Jozwiak M, Dodd JM. Methods of term labour induction for
women with a previous caesarean section. Cochrane Database Syst
Rev. 2017,(6):CD009792.

ACOG practice bulletin no. 205: vaginal birth after cesarean delivery.
Obstet Gynecol. 2019;133(2):e110-e127.

Bishop EH. Pelvic scoring for elective induction. Obstet Gynecol. 1964;
24:266-268.

Ezebialu IU, Eke AC, Eleje GU, et al. Methods for assessing pre-induc-
tion cervical ripening. Cochrane Database Syst Rev. 2015;(6):CD010762.

Laughon SK, Zhang J, Troendle J, et al. Using a simplified Bishop score
to predict vaginal delivery. Obstet Gynecol. 2011;117(4):805-811.

Baacke KA, Edwards RK. Preinduction cervical assessment. Clin Obstet
Gynecol. 2006;49(3):564-572.

Raghuraman N, Stout MJ, Young OM, et al. Utility of the simpli-
fied Bishop score in spontaneous labor. Am J Perinatol. 2016;33(12):
1176-1181.

Park KH, Kim SN, Lee SY, et al. Comparison between sonographic cervi-
callength and Bishop score in preinduction cervical assessment: a ran-
domized trial. Ultrasound Obstet Gynecol. 2011;38(2):198-204.

Bartha JL, Romero-Carmona R, Martinez-Del-Fresno P, et al. Bishop
score and transvaginal ultrasound for preinduction cervical assess-
ment: a randomized clinical trial. Ultrasound Obstet Gynecol. 2005;
25(2):155-159.

Boozarjomehri F, Timor-Tritsch I, Chao CR, et al. Transvaginal ultraso-
nographic evaluation of the cervix before labor: presence of cervical
wedging is associated with shorter duration of induced labor. Am
J Obstet Gynecol. 1994;171(4):1081-1087.

Pereira IB, Silva R, Ayres-de-Campos D, et al. Physical exercise at term
for enhancing the spontaneous onset of labor: a randomized clinical
trial. J Matern Fetal Neonatal Med. 2020;1-5.

. Singh N, Tripathi R, Mala YM, et al. Breast stimulation in low-risk primi-

gravidas at term: does it aid in spontaneous onset of labour and vaginal
delivery? A pilot study. Biomed Res Int. 2014;2014:695037.

Carbone L, De Vivo V, Saccone G, et al. Sexual intercourse for induction
of spontaneous onset of labor: a systematic review and meta-analysis
of randomized controlled trials. J Sex Med. 2019;16(11):1787-1795.

Smith CA, Armour M, Dahlen HG. Acupuncture or acupressure for
induction of labour. Cochrane Database Syst Rev. 2017;(10):CD002962.

American Family Physician 185



31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42

186 American Family Physician

CERVICAL RIPENING AND INDUCTION OF LABOR

Kelly AJ, Kavanagh J, Thomas J. Castor oil, bath and/or enema for cer-
vical priming and induction of labour. Cochrane Database Syst Rev.
2013(7):CD003099.

Finucane EM, Murphy DJ, Biesty LM, et al. Membrane sweeping for
induction of labour. Cochrane Database Syst Rev. 2020;(2):CD000451.

Kabiri D, Hants Y, Yarkoni TR, et al. Antepartum membrane stripping
in GBS carriers, is it safe? (The STRIP-G study). PLoS One. 2015;10(12):
e0145905.

Levine LD, Downes KL, Elovitz MA, et al. Mechanical and pharmaco-
logic methods of labor induction: a randomized controlled trial. Obstet
Gynecol. 2016,;128(6):1357-1364.

de Vaan MD, Ten Eikelder ML, Jozwiak M, et al. Mechanical methods for
induction of labour. Cochrane Database Syst Rev. 2019;(10):CD001233.

Saad AF, Villarreal J, Eid J, et al. A randomized controlled trial of Dila-
pan-S vs Foley balloon for preinduction cervical ripening (DILAFOL
trial). Am J Obstet Gynecol. 2019;220(3):275.e1-275.e9.

Triglia MT, Palamara F, Lojacono A, et al. A randomized controlled trial
of 24-hour vaginal dinoprostone pessary compared to gel for induction
of labor in term pregnancies with a Bishop score < or = 4. Acta Obstet
Gynecol Scand. 2010;89(5):651-657.

Young DC, Delaney T, Armson BA, et al. Oral misoprostol, low dose
vaginal misoprostol, and vaginal dinoprostone for labor induction: ran-
domized controlled trial. PLoS One. 2020;15(1):e0227245.

McMaster K, Sanchez-Ramos L, Kaunitz AM. Balancing the efficacy and
safety of misoprostol: a meta-analysis comparing 25 versus 50 micro-
grams of intravaginal misoprostol for the induction of labour. BJOG.
2015;122(4):468-476.

Souza ASR, Amorim MMR, Feitosa FEL. Comparison of sublingual versus

vaginal misoprostol for the induction of labour: a systematic review.
BJOG. 2008;115(11):1340-1349.

Haas DM, Daggy J, Flannery KM, et al. A comparison of vaginal versus
buccal misoprostol for cervical ripening in women for labor induction
atterm (the IMPROVE trial): a triple-masked randomized controlled trial.
Am J Obstet Gynecol. 2019;221(3):259.e1-259.e16.

Prichard N, Lindquist A, Hiscock R, et al. High-dose compared with low-
dose oxytocin for induction of labour of nulliparous women at term.
J Matern Fetal Neonatal Med. 2019;32(3):362-368

43

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

www.aafp.org/afp

. Budden A, Chen LJY, Henry A. High-dose versus low-dose oxytocin
infusion regimens for induction of labour at term. Cochrane Database
Syst Rev. 2014;(10):CD009701.

Cook cervical ripening balloon with stylet (instructions for use). Cook
Medical Europe Ltd; 2021. Accessed August 24, 2021. https://www.
cookmedical.com/data/IFU_PDF/T_J-CCRBS_REV3.PDF

Kuper SG, Jauk VC, George DM, et al. Outpatient Foley catheter for
induction of labor in parous women: a randomized controlled trial.
Obstet Gynecol. 2018;132(1):94-101.

Ausbeck EB, Jauk VC, Xue Y, et al. Outpatient Foley catheter for induc-
tion of labor in nulliparous women: a randomized controlled trial.
Obstet Gynecol. 2020;136(3):597-606.

Levine LD, Sciscione AC. Foley catheter for outpatient cervical ripening:
review of the evidence and a proposed model of care. Am J Perinatol.
2019;36(14):1528-1532.

Dilapan-S (hygroscopic cervical dilator). Medicem Inc; 2021. Accessed
August 24, 2021. https://www.dilapans.com/pdf/Dilapan-S%20IFU.pdf
Smyth RMD, Markham C, Dowswell T. Amniotomy for shortening spon-
taneous labour. Cochrane Database Syst Rev. 2013;(6):CD006167.

De Vivo V, Carbone L, Saccone G, et al. Early amniotomy after cervical
ripening for induction of labor: a systematic review and meta-analysis
of randomized controlled trials. Am J Obstet Gynecol. 2020;222(4):
320-329.

Arias F. Pharmacology of oxytocin and prostaglandins. Clin Obstet
Gynecol. 2000;43(3):455-468.

ACOG committee opinion no. 766: approaches to limit intervention
during labor and birth. Obstet Gynecol. 2019;133(2):e164-e173.
Alfirevic Z, Kelly AJ, Dowswell T. Intravenous oxytocin alone for cervical
ripening and induction of labour. Cochrane Database Syst Rev. 2009;
(4):CD003246.

Tenore JL. Methods for cervical ripening and induction of labor. Am
Fam Physician. 2003;67(10):2123-2128. Accessed August 24, 2021.
https://www.aafp.org/afp/2003/0515/p2123 . html

Harman JH Jr., Kim A. Current trends in cervical ripening and labor
induction. [published correction appears in Am Fam Physician. 1999;
60(8):2238] Am Fam Physician. 1999,60(2):477-84. Accessed August 24,
2021. https://www.aafp.org/afp/1999/0801/p477.html

Volume 105, Number 2 ¢ February 2022



