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Office-based ambulatory cervical ripening  
prior to inpatient induction of labor 
There is growing literature to support the use of ambulatory cervical ripening 
(CR) for low-risk women—initiating CR in the office, sending the patient 
home to complete the first phase of the CR process, and then admitting her 
to the labor unit for additional CR or induction of labor
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F or women with a Bishop 
score ≤6, CR is an important 
first step in planned induc-

tion of labor (IOL). CR is believed 
to reduce the length of labor induc-
tion and increase the probability of 
a vaginal delivery. Historically, CR 
has been undertaken on a labor unit. 
However, with an increased rate of 
labor induction, the resources of the 
modern labor unit are incredibly 
stressed. Compounding the problem 
is the nursing shortage caused by 
the COVID-19 pandemic, which has 
resulted in staff being unavailable as 
they recover from a respiratory infec-
tion or are quarantined after an expo-
sure. The COVID-19 pandemic also 
has motivated many patients to avoid 
the hospital as much as possible. 

Office-based ambulatory CR is 
an alternative to inpatient CR and 
has the potential to reduce the use 
of labor unit resources. When CR 
is initiated in the office, the patient 
either is sent home overnight to 
return to the labor unit for IOL in the  

morning or is sent home in the 
morning to return for IOL in the eve-
ning or at night. A secondary benefit 
of office- and home-based CR is that 
it may increase patient satisfaction 
with the process of CR. This editorial 
summarizes the literature support-
ing office-based ambulatory CR. 

Mechanical methods  
of CR
Contemporary mechanical meth-
ods of CR include the transcervical 
insertion of a Foley catheter, Cook 
double-balloon CR catheter, Dila-
pan-S, or laminaria. There are many 
publications reporting the feasibility 
of office-based ambulatory CR with 
transcervical balloon catheters and 
very few publications reporting on 
the use of Dilapan-S or laminaria for 
ambulatory CR.

Foley catheter
Many studies have investigated the 
effectiveness of transcervical Foley 
catheter for ambulatory CR. Poli-
ciano and colleagues compared the 

effectiveness of ambulatory versus 
inpatient Foley catheter CR.1 A total of 
130 women with a Bishop score <6 at 
≥41 weeks’ gestation were randomly 
assigned to outpatient or inpatient 
CR with a transcervical Foley cath-
eter (Covidian Dover Silicon coated 
latex Foley catheter 16 Fr/5.3 mm 
diameter). The Foley catheter bulb 
was distended with 40 mL of a ster-
ile saline solution. The end of the 
Foley was taped to the patient’s inner 
thigh. Manual traction was gen-
tly applied to the catheter every 6 
hours. If the catheter was extruded, 
the Bishop score was assessed. For a 
Bishop score <6, the patient was given 
additional inpatient misoprostol  
(25 µg vaginally every 4 hours for up to 
5 doses). For a Bishop score ≥6, intra-
venous oxytocin IOL was initiated. At 
24 hours if the Foley catheter was still 
in situ, it was removed. Women were 
excluded from the study for the fol-
lowing factors: noncephalic presenta-
tion, spontaneous labor, hydramnios, 
nonreassuring cardiotocography 
(CTG), multiple pregnancy, ruptured 
membranes, active vaginal bleeding, doi: 10.12788/obgm.0078
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Streptococcus group B infection, and 
HIV infection. Prostaglandin CR was 
not used if the woman had a previous 
cesarean delivery. No prophylactic 
antibiotics were administered. After 
placement of the Foley catheter, reas-
suring CTG was documented prior to 
sending the patient home. 

Outpatient, compared with 
inpatient, CR resulted in a mean 
reduction of 10 hours in the time 
from admission to delivery. The time 
from insertion of the Foley catheter 
to delivery in the outpatient group 
was 38.2 hours, and 44.9 hours for 
the inpatient group (P<.01). The 
cesarean delivery rates were simi-
lar in both groups—28% and 38%, 
respectively. Three cases of chorio-
amnionitis occurred in each group. 
These study results support the feasi-
bility of office-based ambulatory CR 
with a transcervical Foley. 

Ausbeck and colleagues ran-
domly assigned 126 nulliparous 
women with a Bishop score <5, 
at a gestational age ranging from  
39 weeks and 0 days through  
41 weeks and 6 days, to outpatient 
overnight CR or inpatient CR with a 
transcervical Foley catheter.2 Breech 
presentation and multiple gestation 
pregnancies were excluded from the 
study. The investigators utilized a 16 
French Foley catheter and filled the 
balloon with 30 mL of sterile water. 
The Foley was taped to the woman’s 
inner thigh on slight tension. After 
placement of the Foley catheter at 
least 20 minutes of CTG monitor-
ing was performed. The women in 
the outpatient group were given the 
contact number for the labor unit 
and advised that they could take 
acetaminophen for pain. They were 
advised that they could stay at home 
if the Foley catheter was expelled. 
They were admitted to the labor unit 
at the time scheduled for their IOL. 

The mean time from admis-
sion to delivery was reduced by 
4.3 hours in the outpatient com-
pared with the inpatient CR group 
(17.4 vs 21.7 hours; P<.01). In the 
outpatient CR group, 22% of the 
women were admitted to labor 
before the time of the scheduled 
IOL. The cesarean delivery rates 
were similar in the outpatient and 
inpatient CR groups (24% vs 33%,  
P = .32). In the outpatient and inpa-
tient groups, chorioamnionitis was 
diagnosed in 22% and 13% (P = .16) 
of the women. The authors con-
cluded that outpatient CR with a 
transcervical Foley catheter reduced 
the time from admission to delivery. 

Other research groups also have 
confirmed the feasibility of outpatient 
CR with a transcervical Foley catheter.3-5 

Placement of the Foley catheter 
can be performed digitally without 
direct visualization of the cervix or 

by direct visualization using a vagi-
nal speculum. After placement of 
the speculum, the cervix is cleansed 
with a povidone-iodine solution and 
a sterile ring forceps is used to grasp 
the catheter and guide it through the 
cervical os. In one small study, self-
reported pain was similar for both 
digital and direct visualization meth-
ods for placement of the balloon 
catheter.6 When using Foley catheter 
CR, filling the standard Foley cathe-
ter balloon with 60 mL of fluid, rather 
than 30 to 40 mL of fluid, is rarely 
associated with balloon rupture and 
may result in more effective CR.6,7 

Double-balloon catheter
The Cook double-balloon catheter 
for CR is meant to create pressure 
on both sides of the cervix, facilitat-
ing CR. Studies have reported that 
the Cook double-balloon catheter 
can be used for outpatient CR. In 
one study, 48 women with a low-risk 
pregnancy, at 37 to 42 weeks’ ges-
tation and a Bishop score <7 were 
randomly assigned to outpatient 
or inpatient double-balloon CR.8 
Both balloons were filled with 70 to  
80 mL of sterile water. CTG monitor-
ing was performed for 20 minutes 
before and after balloon placement. 
The women in the outpatient CR 
group were instructed to return to the 
labor unit the next day at 8 AM for IOL 
or earlier if they had regular uterine 
contractions, rupture of membranes, 
or vaginal bleeding. Seven percent of 
the women in the outpatient group 
returned to the labor unit before  
8 AM. After removal of the balloon 
catheter, women in the outpatient 
and inpatient groups needed addi-
tional misoprostol CR in 12% and 
13% of cases, respectively. Outcomes 
were similar in the two groups, 
but the study was not powered to 
identify small differences between  
the groups.

1.	� Have you used ambulatory 
cervical ripening in your 
practice? 

2.	� If so, what is your preferred 
method for ambulatory 
cervical ripening?

	 •	� Transcervical  
Foley catheter

	 •	� Transcervical Cook 
double-balloon CR 
catheter

	 •	 Dilapan-S
	 •	 Laminaria
	 •	 Oral misoprostol
	 •	 Vaginal misoprostol

Tell us at  
rbarbieri@mdedge.com.

Please include your name and 
city and state.

Reader Poll
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In another study of outpatient CR 
with the Cook double-balloon cath-
eter, 695 women with a Bishop score 
<7, at ≥37 weeks’ gestation, were ran-
domly assigned to outpatient CR with 
a double-balloon catheter or inpa-
tient CR with dinoprostone (PGE

2
)  

(2 mg dinoprostone vaginal gel 
[Prostin] or dinoprostone 10 mg 
controlled-release tape (Cervidil).9 
Women assigned to dinoprostone CR 
had CTG monitoring prior to com-
mencing PGE

2
 CR and at least 30 min 

of CTG monitoring after insertion of 
the vaginal PGE

2
. Women assigned to 

balloon CR were not admitted to the 
hospital. CTG was performed prior to 
insertion of the balloon.  After inser-
tion, the two balloons on the catheter 
were each filled with 80 mL of saline. 
After catheter insertion CTG monitor-
ing was not routinely performed. The 
women in the double-balloon cath-
eter group returned to the labor unit  
12 hours after insertion to initiate IOL. 
The primary outcome was composite 
neonatal morbidity and mortality, 
including admission to a neonatal 
intensive care unit (NICU), intuba-
tion, cardiac compressions, acidemia, 
hypoxic ischemic encephalopathy, 
seizure, infection, pulmonary hyper-
tension, stillbirth, or death. 

There was no significant differ-
ence in the rate of the primary out-
come in the catheter versus the PGE

2
 

group (18.6% and 25.8%; P = .07). 
Admission to the NICU occurred 
at rates of 12.6% and 15.5% in the 
catheter and PGE

2
 groups. Umbili-

cal cord arterial pH <7.00 at birth 
occurred at a rate of 3.5% in the 
catheter group and 9.2% in the PGE

2
 

group. The cesarean delivery rates 
in the catheter and PGE groups 
were 32.6% and 25.8%, respectively  
(P = .24). The investigators concluded 
that outpatient CR using a double-bal-
loon catheter is safe and feasible for  
nulliparous women. 

Two systematic reviews and 
meta-analyses reported that out-
comes were similar when using the 
Foley or double-balloon catheter for 
CR.10,11 The Cook double-balloon CR 
kit includes a stylet, which can facili-
tate passing the catheter through  
the cervix. 

Dilapan-S and laminaria
There are many published stud-
ies using Dilapan-S and laminaria 
for cervical preparation prior to 
uterine evacuation.12 There are few 
published studies using Dilapan-S 
or laminaria for CR prior to IOL. In 
a pilot study, 21 patients were ran-
domly assigned to outpatient ver-
sus inpatient Dilapan-S for CR the 
night prior to scheduled oxytocin 
IOL.13 The length of time from ini-
tiation of oxytocin to delivery in the 
outpatient and inpatient groups was 
similar (11 vs 14 hours, respectively). 
The outpatient compared with the 
inpatient group had a shorter length 
of hospitalization until delivery  
(51 vs 70 hours).

In other studies of Dilapan-S for 
CR, the patients remained in the hos-
pital once the dilators were inserted. 
In one small trial, 41 women were 
randomized to CR with Dilapan-S  
or laminaria. As many dilators as 
could be comfortably tolerated by 
the patient were inserted.14 The 
mean numbers of Dilapan-S and 
laminaria dilators inserted were 4.3 
and 9.7, respectively. The morning 
after the insertion of the dilators, 
oxytocin IOL was initiated. The times 
from initiation of oxytocin to deliv-
ery for the women in the Dilapan-S 
and laminaria groups were 11.6 and  
15.5 hours, respectively.

An observational study reported 
on outcomes with Dilapan-S for 
CR on inpatients.15 In the study 444 
women scheduled for IOL at 37 to  
40 weeks’ gestation, with a mean 

baseline Bishop score of 2.9, had 
Dilapan-S placed for approximately 
15 hours prior to oxytocin IOL. The 
mean number of Dilapan-S dilators 
that were inserted was 3.8. The study 
protocol prohibited placing more 
than 5 cervical dilator devices. The 
mean Bishop score after removal of 
the dilators was 6.5. The most com-
mon adverse effects of Dilapan-S CR 
were bleeding (2.7%) and pain (0.2%). 
The cesarean delivery rate in the 
cohort was 30.1%. An Apgar score <7 
at 5 minutes was recorded for 3 new-
borns. An umbilical artery pH of <7.10 
was observed in 8 newborns. 

In a randomized trial performed 
on inpatients, 419 women under-
going CR were assigned to a Foley 
balloon or Dilapan-S.16 The vaginal 
delivery rates were similar in the 
groups—76% for Foley and 81% for 
Dilapan-S. Maternal and neonatal 
adverse effects were similar between 
the two groups. Compared with 
Foley catheter, women assigned to 
Dilapan-S reported greater satisfac-
tion with their CR experience, more 
sleep, and more ability to perform 
daily activities. 

Misoprostol and dinoprostone
Both misoprostol and dinoprostone 
are effective for outpatient CR. How-
ever, a Cochrane systematic review 
and meta-analysis concluded that 
balloon CR, compared with pros-
taglandin CR, is probably associ-
ated with a lower risk of uterine 
hyperstimulation with concerning 
fetal heart rate changes.17 Because 
misoprostol and dinoprostone occa-
sionally can cause uterine hyper-
stimulation with fetal heart changes, 
many experts recommend CTG 
monitoring both before and after 
administration of misoprostol or 
dinoprostone for CR.

In a trial of outpatient ver-
sus inpatient vaginal PGE

2
 CR,  
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425 women at 37 to 42 weeks’ gesta-
tion were assigned randomly to out-
patient or inpatient CR.18 All women 
had CTG monitoring for 20 minutes 
before and after vaginal placement 
of the PGE

2
 gel. The PGE

2
 dose was 

2 mg for nulliparous and 1 mg for 
parous women. The cesarean deliv-
ery rates were similar in the outpa-
tient and inpatient groups—22.3% 
and 22.9%, respectively. Among the 
women randomized to outpatient 
CR, 27 women (13%) could not be 
discharged home after administra-
tion of the vaginal PGE

2
 because of 

frequent uterine contractions or an 
abnormal fetal heart rate pattern. 
In addition, 64 women (30%)  in the 
outpatient group returned to the 
hospital before scheduled induction 
because of frequent contractions. 
Maternal and neonatal complica-
tions were similar in the two groups. 
The investigators concluded that, at 
the dose and route of prostaglandin 
utilized in this study, the resultant 
rates of abnormal fetal heart rate pat-
tern and frequent contractions might 
reduce the clinical utility of outpa-
tient vaginal prostaglandin CR. 

Another study also reported 
a greater rate of uterine tachy-
systole with vaginal PGE

2
 com-

pared with a Foley catheter for CR  
(9% vs 0%).19 In a Cochrane system-
atic review of vaginal prostaglandin 
for CR, compared with placebo, vag-
inal prostaglandins were associated 
with a significantly greater rate of 
uterine hyperstimulation with fetal 
heart rate changes (4.8% vs 1.0%).20 
Other studies also reported the fea-
sibility of outpatient CR with vaginal  
prostaglandin.21,22 

Both oral and vaginal misopro-
stol have been utilized for outpa-
tient CR. In one study, 87 women 
with singleton pregnancy at 40 to  
42 weeks’ gestation with a Bishop 
score <6 were randomized to  

outpatient CR with oral misopro-
stol (100 µg) or placebo.23 Fol-
lowing administration of the oral 
misoprostol, the women had 2 hours 
of CTG monitoring. The treatment 
was repeated daily for up to 3 days 
if there was no change in the cervix. 
If labor occurred, the patient was 
admitted to the labor unit for oxy-
tocin IOL. The times from first dose 
of misoprostol or placebo to deliv-
ery were 46 and 84 hours (P<.001), 
respectively. 

In another study, 49 women 
≥40 weeks’ gestation with a Bishop 
score <5 were randomly assigned to 
receive outpatient oral misoprostol 
25 µg or 50 µg.24 The dose could be 
repeated every 3 days over 9 days 
if ripening or labor had not been 
achieved. The women had CTG 
before administration of oral miso-
prostol. After the misoprostol dose, 
they had 2 hours of CTG monitor-
ing. The number of doses received 
by the women assigned to the 50 µg 
group were 83%, 13%, and 4% for 
1, 2, and 3 doses, respectively. The 
number of doses received by the 
women assigned to the 25 µg group 
were 58%, 26%, and 16% for 1, 2, and  
3 doses, respectively. The mean 
intervals from initiation of CR to 
delivery in the 25 µg and the 50 µg 
groups were 3.9 and 2.5 days, respec-
tively. The investigators reported no 
maternal or newborn adverse events, 
although the study was not powered 
to detect infrequent events. 

Many studies have reported on 
the feasibility of outpatient CR with 
vaginal misoprostol.25-30 In one study, 
77 women at 40 weeks’ gestation and 
a Bishop score ≤8 were randomized 
to a single dose of vaginal misopro-
stol 25 µg or gentle cervical exami-
nation (control).25 The women had 
1 hour of CTG monitoring after the 
intervention. If they had regular con-
tractions they were admitted to the 

birthing unit. If they had no regular 
contractions they were discharged 
home. For nulliparous women, the 
time from intervention to delivery in 
the misoprostol group was 4.9 days, 
and 8.1 days in the control group. For 
parous women, the times from inter-
vention to delivery in the two groups 
were 3.8 and 6.9 days, respectively. 

Inclusion and exclusion 
criteria for outpatient CR
Outpatient CR should be limited to 
low-risk women with a singleton 
gestation, who have reliable access 
to transportation from home to the 
labor unit and have a clear under-
standing of the instructions for out-
patient CR. Patient characteristics 
that may be utilized to offer office-
based CR include:
•	 singleton pregnancy at 39 weeks’ 

and 0 days’ gestation through  
40 weeks’ and 6 days’ gestation

•	 cephalic presentation
•	 Bishop score ≤6. 
Women who should be excluded 
from outpatient CR include those 
with: 
•	 contraindications to vaginal delivery
•	 fetal growth restriction
•	 abnormal umbilical artery Dop-

pler results
•	 oligo- or polyhydramnios
•	 multiple gestation
•	 major fetal anomaly
•	 recent nonreactive fetal heart rate 

tracing
•	 maternal report of decreased fetal 

movement
•	 abnormal biophysical profile
•	 prior cesarean delivery
•	 recent vaginal bleeding
•	 gestational diabetes requiring 

medication treatment
•	 significant hypertension. 
Practices should establish their own 
inclusion and exclusion criteria for 
ambulatory CR. 
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Safety of office-based 
ambulatory CR among 
low-risk women
Safety is a complex concept with 
experts often disagreeing on what 
level of safety is required to accept a 
new medical procedure. Establish-
ing the safety of office-based ambu-
latory CR among low-risk women 
would require a very large cohort or 
randomized studies with at least a 
thousand participants. Only a few 
large studies focused on the safety of 
CR have been reported. Sciscione and 
colleagues reported a large observa-
tional study of inpatient transcervi-
cal Foley catheter for CR involving  
1,905 women.31 They reported no 
adverse outcomes among term, sin-
gleton, uncomplicated pregnancies. 
They calculated that the 95% con-
fidence interval (CI) for an adverse 
event was between 0.0% and 0.2%. In 
a meta-analysis of 26 studies includ-
ing 5,563 women, the risk of chorio-
amnionitis during IOL was equivalent 
with pre-IOL Foley catheter CR (7.2%) 
or prostaglandin CR (7.2%) (relative 
risk, 0.96; 95% CI, 0.66–1.38).32 

Two systematic reviews have 
reported that, compared with bal-
loon CR, misoprostol CR is associ-
ated with an increased risk of uterine 
tachysystole.33-34 In a large retrospec-
tive study, compared with inpatient 
CR, outpatient CR with dinoprostone 
vaginal insert was not associated 
with an increased risk of newborn 
admission to the neonatal intensive 
care unit or a low Apgar score at  
5 minutes after birth.35 

Will you consider 
office-based CR in your 
obstetric practice?
As reviewed in this editorial, evolv-
ing data suggest that it is feasible to 
initiate CR in the office ambulatory 
setting prior to admission to the 
labor unit for additional CR or IOL. 
Many women prefer to complete CR 
at home after initiation in the office, 
rather than have CR in a labor unit or 
hospital setting.36 The transcervical 
balloon catheter has the most pub-
lished data supporting the feasibility 
of ambulatory CR. Compared with 

misoprostol, the transcervical bal-
loon catheter is associated with a low 
rate of uterine tachysystole. It may 
be a preferred method for outpatient 
CR. If placement of a transcervi-
cal balloon catheter is challenging, 
for example when the patient has 
a tightly closed cervix, oral miso-
prostol ambulatory CR may be an 
option if CTG monitoring is available  
in the office.

During the COVID pandemic, 
many in-person office visits have 
transitioned to virtual visits with 
the patient in their home. Histori-
cally, most cases of CR have been 
performed on labor and deliv-
ery units. It may be time for your 
practice to consider office-based 
ambulatory CR for low-risk women 
planning an IOL. Office-based 
ambulatory CR is a win for labor 
nurses who generally prefer to man-
age laboring patients rather than 
patients undergoing prolonged in-
hospital CR. Outpatient CR is also 
a win for low-risk patients who 
prefer to be at home rather than  
in a labor unit. ●
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