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Abstract

Background: Induction of labor (IOL) is one of the most common obstetric
interventions. While in previous years IOL has primarily been performed in
an inpatient setting, outpatient approaches have gained increasing interest in
recent years. Since October 2019 the insertion of a Foley catheter in an outpa-
tient setting is the first-line choice for IOL in low-risk situations in our depart-
ment. If labor cannot be induced within 24 hours, IOL will be continued in an
inpatient setting with oral misoprostol or oxytocin and amniotomy, depend-
ing on the Bishop score. The aim of this study was to evaluate our standard
IOL regimen concerning effectiveness and safety. Methods: Data were col-
lected retrospectively from all deliveries in our department from October 2019
until December 2020 that had primarily been induced with a Foley catheter in
an outpatient setting. Effectiveness was evaluated by assessment of the time
interval between Foley insertion and delivery and the need for further induc-
tion methods after the Foley catheter. Safety was evaluated by assessment of
the presence of adverse events at time of hospitalization after outpatient IOL
with the Foley catheter such as pathological CTG, uterine hyperstimulation,
vaginal bleeding or chorioamnionitis. In addition, general maternal and neo-
natal outcome parameter were evaluated. Results: We included a total of 120
women in our analysis. Among the women, 66.7% were primiparous, 24.2%
delivered their second child, and 9.1% their third or fourth. The main indica-
tions for IOL were late-term or postterm pregnancy (32.5%), suspected fetal
macrosomia (12.5%) and oligohydramnios (10.8%). At time of hospitaliza-
tion, there were no pathological changes in fetal heart rate, vaginal bleeding,
chorioamnionitis or uterine hyperstimulation in any of the cases analyzed (up-
per limit of 95% CI 3.0%). No further induction method after the Foley cath-
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eter was needed in 20.8% (95% CI 13.9 - 29.1%). 26.7% of the women (95% CI
18.9% - 35.5%) did not require misoprostol to achieve the onset of labor. Vag-
inal delivery was achieved in 75.8% of the women (95% CI 67.2% - 83.2%),
24.2% (95% CI 16.9% - 32.8%) sustained a caesarean section. The mean time
interval between insertion of the catheter and delivery was 38.1 hours and the
mean time of inpatient stay 4 days. There occurred no serious neonatal or ma-
ternal adverse events directly related to the IOL with the Foley catheter in our
cohort. Conclusions: In this retrospective cohort of low-risk pregnancies, IOL
with an outpatient Foley catheter was associated with favorable maternal and
neonatal outcomes and no observed serious adverse events directly related to
the Foley catheter. These findings provide descriptive information on the im-
plementation of an outpatient Foley catheter induction regimen in clinical
practice. Further studies with comparative designs are needed to evaluate the
effectiveness and safety of this approach further and to determine its possible
applicability beyond low-risk situations.

Keywords

Outpatient Induction of Labor, Cervical Ripening, Balloon Catheter, Foley
Catheter, Misoprostol

1. Introduction

Induction of labor (IOL) is one of the most common obstetric interventions, cur-
rently occurring in approximately 25% of all pregnancies in high-income coun-
tries [1]-[3]. Given the increase in high-risk pregnancies as well as the potential
benefit of an IOL at 39 weeks compared to expectant management in low-risk
pregnancies in reducing the caesarean section rate, as shown in the ARRIVE trial,
the number of IOL will continue to rise [4].

The methods of IOL include the vaginal or oral administration of prostaglan-
dins, the intravenous administration of oxytocin (with or without amniotomy)
and the use of mechanical methods, most frequently a transcervical balloon cath-
eter [3] [5]. While in previous years IOL has primarily been examined in an inpa-
tient setting, in recent years the option of an outpatient treatment has become
increasingly popular. Several studies have shown advantages of the outpatient IOL
compared to the inpatient setting, such as higher patient satisfaction and potential
for cost reduction [1] [2] [6]-[19]. Because balloon catheters have been proven to
be both effective and safe, they are considered for outpatient management in sev-
eral guidelines, e.g. the British NICE-guideline, the American ACOG-guideline
and the German, Swiss and Austrian AWMF-guideline [20]-[22]. However, the
guideline in the German-speaking countries [22] is still very cautious and recom-
mends an outpatient management only in carefully selected cases.

Since October 2019, the insertion of a Foley catheter in an outpatient setting is
the first-line choice for IOL in the low-risk population in our department, a ter-

tiary perinatal center. If labor cannot be induced within 24 hours IOL will be con-
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tinued in an inpatient setting with oral misoprostol or intravenous oxytocin and
amniotomy, depending on the Bishop score.
The aim of this study was to evaluate our standard IOL regimen in low-risk

situations with an outpatient Foley catheter concerning effectiveness and safety.

2. Methods

We performed a retrospective cohort study with data collection from all women
delivered in our department from 1* October 2019 until 31** December 2020 that
had primarily been induced with a Foley catheter in an outpatient setting. Patients
who signed the hospital’s general consent were included in this analysis. In most
cases, signed general consent was already available. In case of missing consent, we
contacted the patients and asked for their participation. Those patients who re-
fused to sign the general consent were excluded from the analysis.

In our department, the outpatient IOL management with a Foley catheter is
offered to women with a singleton fetus in cephalic presentation, a gestational age
of > 36 + 0 weeks of gestation, a maximum of three previous deliveries without
prior cesarean section, a placenta > 4 cm above the internal cervical os, a cervical
dilatation < 2 cm, intact membranes and a distance to the hospital < 30 minutes
by car. Additionally, the indication for IOL has to be a low-risk condition such as
late-term or postterm pregnany (gestational age > 40 + 0 weeks of gestation), ma-
ternal age > 40 years, smoking, isolated oligohydramnios (amniotic fluid index <
5 cm or single deepest pocket < 2 cm), gestational diabetes without fetopathy and
insulin dose < 40 IU/24 h or suspected fetal macrosomia/large-for-gestational-age
(estimated fetal weight > 4000 g or > 95™ percentile). The Foley catheter, an 18
CH single-balloon catheter, is inserted transcervically by a physician under sterile
conditions using a speculum. The balloon is inflated with 50 ml of sterile saline
and, after performing transvaginal ultrasound examination to assure the correct
balloon placement, the catheter is taped without traction to the inner thigh. Prior
to the insertion the fetal well-being is examined by 30 minutes cardiotocogram
(CTG) and afterwards by ultrasound of fetal heart rate. In case of normal findings
(physiological fetal heart rate, no significant vaginal bleeding, no painful contrac-
tions or other concerning symptoms) the patient is discharged, provided with the
24 h-phone number of our labor ward as well as with instructions regarding the
symptoms for which to present to our department earlier than the scheduled ad-
mission time after 24 hours (e.g. spontaneous dislocation expulsion of the cathe-
ter, vaginal bleeding, rupture of membranes, onset of labor, discomfort, decreased
fetal movements or other concerning signs or symptoms). If labor cannot be in-
duced within 24 hours IOL will be continued in an inpatient setting with oral
misoprostol (max. 8 x 25 mcg every 2 hours) or intravenous oxytocin (max. 8
hours) and amniotomy, depending on the Bishop score, which is evaluated by a
midwife at time of hospitalization (Bishop score < 6: IOL continuation with miso-
prostol, Bishop score > 6: IOL continuation with oxytocin and amniotomy).

The parameter “effectiveness” was evaluated by measurement of the primary
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outcome of our study, which was defined as the time interval between insertion of
the Foley catheter and delivery in hours (“insertion-to-delivery interval”), and the
assessment of the need for further induction methods after the Foley catheter
(need for misoprostol and/or oxytocin or no need for further induction method)
as one of the secondary outcomes. The parameter “safety” of the outpatient man-
agement was evaluated by assessment of the presence of the following adverse
events at time of hospitalization after outpatient IOL with the Foley catheter as
secondary outcomes: the presence of pathological CTG according to FIGO classi-
fication, uterine hyperstimulation (defined as uterine tachysystole with > 5 con-
tractions in 10 minutes or uterine hypertonus with contractions lasting > 2
minutes), vaginal bleeding or chorioamnionitis (based on clinical criteria: mater-
nal fever > 38°C plus one of the following: maternal leukocytosis (white blood cell
count > 15,000 cells/mm?), fetal tachycardia (>160 beats per minute) and/or pu-
rulent vaginal discharge). In addition, the following general maternal and neona-
tal outcome parameter were evaluated as secondary outcomes: delivery mode, cho-
rioamnionitis, pathological intrapartum CTG according to FIGO classification,
blood loss/occurrence of postpartum hemorrhage (blood loss > 500 ml in case of
vaginal delivery or >1000 ml in case of caesarean section), total inpatient stay,
arterial pH, 5-minute APGAR, meconium staining, CPAP-therapy, neonatal in-
fection/sepsis, admission to neonatal care unit or neonatal intensive care unit
(NICU).

The database was maintained using Microsoft Excel, and statistical analyses
were conducted using Stata software (Stata SE 16). Descriptive statistics were per-
formed. Continuous variables are presented as mean and standard deviation (SD)
or as median and interquartile range (IQR), as appropriate. Categorical variables
are presented as frequencies and percentages. Exact 95% confidence intervals for
the main categorical outcomes were calculated using the Clopper-Pearson
method. For outcomes with no observed events, the upper limits of the 95% con-
fidence intervals were reported. Missing data were not imputed. All analyses were
performed using available cases for each outcome, and denominators are reported
where data were incomplete.

The study was approved by the local ethics committee (Project-ID 2020-01713).

3. Results

Of the 190 pregnant patients, who were primarily induced with a Foley catheter
in an outpatient setting in our department from 1% October 2019 until 31* De-
cember 2020, we included a total of 120 patients in our analysis. 69 patients with
unsigned general consent and 1 patient in whom IOL was discontinued on pa-
tient’s request due to fatigue were excluded (see Figure 1).

In our population, 66.7% of the women were primiparous, 24.2% delivered their
second child and 9.2% their third or fourth. The main indications for IOL were
late-term or postterm pregnancy (32.5%), suspected fetal macrosomia/large-for-

gestational-age (12.5%) and oligohydramnios (10.8%). The median gestational
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age at start of IOL was 284 days (40 + 4 weeks of gestation) and at delivery 285
days (40 + 5 weeks of gestation). Baseline characteristics are described in Table 1.

Table 1. Baseline characteristics.

median (q1 - g3) orn (%) min max

Parity
1 80 (66.7%)
2 29 (24.2%)
3or4 11 (9.2%)
Indication for IOL
Late-term or postterm pregnancy* 39 (32.5%)

Suspected fetal macrosomia/
15 (12.5%)

large-for-gestational-age**

Oligohydramnios*** 13 (10.8%)
Gestational diabetes (with insulin) 11 (9.2%)
Decreasing fetal movements 9 (7.5%)
Maternal exhaustion 7 (5.8%)
Maternal age > 40 years 7 (5.8%)
Gestational diabetes (without insulin) 5(4.2%)
Maternal request 4 (3.3%)
Late flattening 3(2.5%)
IVF/ICSI 2 (1.7%)
Cholestasis of pregnancy 2(1.7%)
Other 3(2.5%)
Gestational age at start of IOL (days) 284 (276 - 288) 256 293
Gestational age at delivery (days) 285 (278 - 289) 258 294
Maternal age (years) 32 (29 - 35) 21 45
BMI (kg/m?) (n = 110) 28.1 (25.4 - 32.4) 192 46.1
Obesity (BMI = 30 kg/m?) (n = 110) 43 (39.1%)
Fetal weight (g) 3520 (3215 - 3775) 2470 4585
Fetal weight > 4000 g 17 (14.2%)
Fetal head circumference (cm) 35 (34 - 36) 30 39
Fetal sex
male 65 (54.2%)
female 55 (45.8%)
Streptococcus agalactiae colonization 19 (15.8%)

n = 120, BMI/obesity: n = 110; * late-term or postterm pregnany was defined by a gesta-
tional age > 40 + 0 weeks of gestation; ** Fetal macrosomia/large-for-gestational-age was
defined by an estimated fetal weight > 4000 g or > 95% percentile, respectively; *** Oligo-
hydramnios was defined by an amniotic fluid index < 5 cm or a single deepest pocket < 2

cm.
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The primary outcome, the median time interval between insertion of the Foley
catheter and delivery, was 39.7 hours (IQR 26.5 h - 49.5 h) (mean 38.1 hours (SD
+ 16.3 h)) (see Table 2). Spontaneous vaginal delivery (median 34.4 h) was asso-
ciated with a shorter time interval compared to instrumental vaginal delivery (me-

dian 43.4 h) or caesarean section (median 49.5 h) (see Table 2).

Table 2. Primary outcome: insertion-to-delivery interval (hours).

n (%) median (ql - q3) min max fmean sd
Overall 120 (100%)  39.7 (26.5 - 49.5) 4.5 82.1 38.1 163
Spontaneous 66 (55.0%)  34.4 (20.0 - 43.2) 4.5 64.6 33 15.1

Instrumental 25(20.8%)  43.8 (34.6 - 48.0) 18.8 82.1 439 15

Caesarean section 29 (24.2%)  49.5 (33.5 - 56.8) 7.3 72.2 446 16.8

In more than half of the patients (56.7%), the Foley catheter remained in situ
until the scheduled admission time to our labor ward after 24 hours leading to a
median time interval from Foley insertion to expulsion of 24 hours (IQR 12 h - 24
h) and a mean time interval of 18.4 hours (SD * 7.6 h). At time of hospitalization,
there were no pathological changes in fetal heart rate, vaginal bleeding, chorioam-
nionitis or uterine hyperstimulation in any of the cases analyzed (upper limit of
95% CI 3.0%). No further induction method after Foley catheter was needed to
achieve the onset of labor in 20.8% of the cases (95% CI 13.9% - 29.1%), 73.3%
(95% CI 64.5% - 81%) required additional misoprostol (+ oxytocin and amni-
otomy) and 5.8% (95% CI 2.4% - 11.6%) only additional oxytocin (+ amniotomy)
after removal of the Foley catheter. Spontaneous vaginal delivery was achieved in
55% of the women (95% CI 45.6% - 64.1%), 20.8% (95% CI 13.9% - 29.1%) needed
vaginal-operative assistance and 24.2% (95% CI 16.9% - 32.8%) sustained a cae-
sarean section. The median blood loss was 400 ml (occurrence of PPH in 16.7%
of the cases (95% CI 10.5% - 24.6%)) and the median inpatient stay 4 days. There
were no serious maternal adverse events recorded. All maternal outcomes are dis-

played in Table 3 and Figure 1.

Table 3. Secondary outcome: maternal outcome.

median (ql - q3
(a1 -q3) min max mean sd

orn (%)
Reason for Foley expulsion
Removal after 24 hours 66 (55%)
Contractions 30 (25.0%)
Spontaneous 22 (18.3%)
Rupture of membranes + contractions 2 (1.7%)
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Continued

Time Foley-insertion
. 24 (12 - 24) 1.5 24 184 7.6
to expulsion (hours)

Delivery mode

Spontaneous vaginal 66 (55.0%)
Instrumental 25 (20.8%)
Caesarean section 29 (24.2%)

Main indication for caesarean section

Pathological CTG* 11 (38.0%)
Arrest during 1st stage of labour 8 (27.6%)
Arrest during 2nd stage of labour 3(10.3%)

Maternal request** 3 (10.3%)

Non-responding to IOL 1(3.5%)
Other 3 (10.3%)

Main indication for instrumental vaginal delivery

Pathological CTG* 16 (64%)
Prolonged 2nd stage of labour/arrest
during 2nd stage of labour 8 (32%)
Chorioamnionitis*** 1 (4%)
Epidural anesthesia
Yes 64 (53.3%)
No 56 (46.7%)
Intrapartum CTG*
Normal 65 (54.2%)
Suspect 21 (17.5%)
Pathological 34 (28.3%)
Chorioamnionitis*** 2 (1.67%)
Blood loss (ml) 400 (300 - 500) 200 1440 457 210
Postpartum hemorrhage (PPH)**** 20 (16.7%)
Total inpatient stay (days) 4(3-5) 1 8 4.1 1.2

n = 120, duration labour stages: n = 91; IOL = induction of labour; * CTG was evaluated
according to FIGO-classification; ** Caesarean section was requested due to maternal fa-
tigue; *** Chorioamnionitis was diagnosed based on clinical criteria (maternal fever > 38
°C plus one of the following: maternal leukocytosis (white blood cell count > 15,000
cells/mm?), fetal tachycardia (> 160 beats per minute) and/or purulent vaginal discharge);
%% Postpartum hemorrhage was defined as a blood loss > 500 ml in case of vaginal delivery

and > 1000 ml in case of caesarean section.
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Inclusion: > 36+0 weeks, singleton Main indications for induction of labour
pregnancy, cephalic position, intact Postdate 39 (32.5%) No further method Spontaneous
membranes, maximum 3 previous Fetal macrosomia 15 (12.5%) N=25 (20.8%) | N=66 (55%)
deliveries, no prior caesarean section Oligohydramnios 13 (10.8%)
{ + Misoprostol*™* ||+ Oxytocin*** Instrumental
N=190 | N=120 | ‘ Foley® |_, N=88 (73.3%) || (+/-) amniotomy | ||  N=25(20.8%)
I ] N=28 (23.3%)
Exclusion: n=69 Reason for expulsion Caesarean section
with unsigned Parity Removal after 66 (55%) + Oxytocin*** (+/-) amniotomy [ N=29 (24.2%)
general consent 1 80 (66.6%) 24h N=7 (5.8%)
form and n=1 2 29(24.2%) Contractions 30 (25%) -070, Pelhloglest CTE 1 (28%)
with discontinued =3 11(9.2%) Spontaneous 22 (18.3%)|  * 18 Ch, filing volume 50 ml, without traction Arest during 2. stage 3 §1023%}
induction ROM (+/-) 2(1.7%) ** max. 8x 25 ug every 2 hours orally Maternal request 3(10.3%)
contractions ** max. 8 hours intravencusly gm;ﬂspﬂﬂdmu to10L ;ﬁ;;ﬁi)

Figure 1. Flowchart.

Regarding the neonatal outcome, the median arterial umbilical cord pH was
7.27 (7.20 - 7.31) based on available data from 117 newborns. The median 5-mi-
nute APGAR was 9 (8 - 10). An arterial pH < 7.1 occurred in 4.3% of the newborns
(95% CI 1.4% - 9.7%), a 5-minute APGAR < 7 in 1.7% (95% CI 0.2% - 5.9%).
There were 2 cases (1.7%) with clinical suspicion of chorioamnionitis, one of
which (0.8%) led to clinical diagnosis of neonatal early onset sepsis, although
without detection of a pathogen in the blood cultures. In this case, IOL was con-
tinued after 24 hours Foley catheter and intact membranes with misoprostol. Dur-
ing labor, spontaneous rupture of membranes occurred and later the patient de-
veloped fever and fetal tachycardia, leading to a secondary caesarean section. A
total of 5 newborns (4.2%, 95% CI 1.4% - 9.4%) were admitted to the neonatal
care unit, 4 due to respiratory distress syndrome and 1 due to the early onset sepsis
mentioned above. Except for that one case of neonatal sepsis, no serious neonatal

adverse events were recorded. All neonatal outcomes are summarized in Table 4.

Table 4. Secondary outcome: neonatal outcome.

median (ql - g3) or n (%) min max

Arterial pH (n = 117) 7.27 (7.20 - 7.31) 705  7.41
Arterial pH < 7.1 (n = 117) 5 (4.3%)
5 min APGAR 9(8-10) 5 10
5 min APGAR <7 2 (1.7%)

Pathological intrapartum CTG* 34 (28.3%)

Meconium-stained amniotic fluid 20 (16.7%)

CPAP 10 (8.3%)
Neonatal infection/sepsis 1 (0.8%)
Admission to neonatal care unit 5 (4.2%)

n = 120, arterial pH: n = 117; * CTG was evaluated according to FIGO-classification.

4. Discussion

The outpatient Foley catheter appears to be an advantageous choice as primary

method for IOL in low-risk situations. Apart from one case with clinical diagnosis
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of early onset sepsis without detection of a pathogen in the blood cultures and
without direct relation to the IOL with the Foley catheter, there occurred no seri-
ous neonatal or maternal adverse events in our cohort. Additionally, the Foley
catheter seems to be effective given that in 1 of 5 patients in our cohort the onset
of labor was achieved using only the Foley catheter for IOL and further IOL with
prostaglandins was not required in 1 of 4 patients.

Our study has several limitations, mainly its retrospective single-center design
and the lack of a control group. To assess the effectiveness of an intervention, a
study design with a comparison group is generally preferable to our descriptive
retrospective design. But since we introduced a new IOL standard regimen in our
department in October 2019, it was not useful to compare our study cohort to a
historical control group as the IOL regimen was previously different, and likewise,
it was not useful to compare our study cohort to patients with inpatient Foley
catheter from our department because they belong to a different collective, as al-
most all low-risk patients are induced with outpatient Foley catheter and all high-
risk patients with inpatient Foley catheter. In addition, when interpreting the re-
sults of our study, a potential selection bias due to the exclusion of a significant
number of women without signed general consent must be considered. Further-
more, regarding our outcome parameter “effectiveness”, a potential bias due to a
possible difference in the Bishop score before Foley insertion between different
patients must be taken into account, as this can have an impact on the time in-
terval between Foley insertion and delivery and the need for further induction
methods. The Bishop score before insertion of the Foley catheter was not con-
sistently recorded in the patient files of our cohort, making an adequate evalu-
ation impossible. Moreover, it was therefore not possible to use the difference
in the Bishop score before the Foley insertion and after its removal as a param-
eter for the assessment of effectiveness. However, the “induction-to-delivery
interval” and the need for further induction methods, which we chose instead,
were also suitable parameter and for the purpose of this study - to evaluate our
new standard IOL regimen regarding effectiveness and safety - our general
study design is appropriate. Furthermore, our study includes a relatively large
cohort of pregnant women, when comparing the sample size with those in other
studies (see Table 5).

In general, our results on effectiveness are difficult to generalize. This is mainly
because the IOL regimens regarding the handling of the balloon catheter as well
as additional IOL methods vary greatly between different hospitals ranging from
removal of the catheter after 12 hours or not until 24 hours, filling volume of the
balloon/the balloons between 30 ml and 80 ml, application of traction or no trac-
tion and continuation of IOL after the balloon catheter with oxytocin, amniotomy
and/or different prostaglandins [9]-[19]. Therefore, the primary outcome of our
analysis, the time interval between insertion of the Foley catheter and delivery, is

hardly comparable with the time spans reported in other studies.
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Table 5. Literature review of studies including outpatient balloon catheters for IOL: compar-

ison of maternal and neonatal outcomes.
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However, although the perinatal outcome does not remain completely unaf-
fected by additionally used IOL methods and the general intrapartum manage-
ment in different hospitals, maternal and neonatal outcome parameters are com-
parable, and we therefore conducted a literature search reviewing several studies
investigating IOL with an outpatient balloon catheter and compared them with
our results (see Table 5). In general, adverse perinatal outcome rates were low in
our cohort and are compared to those reported in other studies in the lower to
middle range (e.g. caesarean section 24.2% vs. 12.2% - 40.7% [9]-[19], PPH 16.7%
vs. 0% - 40.6% [10] [11] [13]-[16] [18] [19], chorioamnionitis 1.7% vs. 4.8% -
22.2% [13] [14] [16] [19], arterial umbilical cord pH < 7.1 4.3% vs. 1.5% - 9.5%
[10] [14]-[17] [19], 5-minute APGAR < 71.7% vs. 1.6% - 6.1% [11] [13] [16] [19]).
The comparison of the main maternal and neonatal outcome parameter is shown
in detail in Table 5.

In contrast to a Cochrane review on outpatient IOL conducted in 2013 [23], in
which the authors concluded that there is very limited evidence on this topic and
there could not yet be determined whether IOL is effective and safe in an outpa-
tient setting, followed by two other Cochrane reviews, one on mechanical IOL
methods in 2019 [24] and one with comparison of outpatient versus inpatient IOL
in 2020 [25], in which the authors encouraged more research on safety aspects and
patients satisfaction, today there are many more high quality studies, mainly RCTs
and additionally reviews and meta-analyses, that together have been able to
demonstrate both the safety and effectiveness of outpatient balloon catheters [2]
[9]-[19] [26]-[29]. Particularly, conflicting findings such as possibly higher infec-
tious morbidity (chorioamnionitis, endometritis, neonatal or maternal infec-
tion/sepsis) or higher caesarean section rates with balloon catheters in compari-
son to other IOL methods could be refuted [1] [2] [26]-[30]. In contrast, in com-
parison to the use of balloon catheters in an inpatient setting, the outpatient man-
agement showed even lower caesarean section rates [1] [2]. This agrees with our
data, finding a caesarean section rate in the lower range in comparison to other
studies, a very low rate of chorioamnionitis and only one case with clinical diag-
nosis of neonatal early onset sepsis, but without invasive pathogen detection and
without direct relation to the IOL with the Foley catheter. Additionally, in line
with a review on complications during the period from insertion to expulsion of
the balloon catheter in case of IOL [31], which found a low risk of adverse events
in this period, there were no adverse events such as pathological changes in fetal
heart rate, vaginal bleeding, chorioamnionitis or uterine hyperstimulation at time
of admission to our labor ward after outpatient IOL with the Foley catheter. This
emphasizes the safety of the outpatient management.

In general, today there is considerable evidence on outpatient IOL with balloon
catheters, but like the collective in our study, other studies strictly address a low-
risk population and therefore these data are only applicable to low-risk settings.
Studies on outpatient IOL in other populations or conditions are missing so

far.
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5. Conclusions

In this retrospective cohort of low-risk pregnancies, IOL with an outpatient Foley
catheter was associated with favorable maternal and neonatal outcomes. There
were no serious neonatal or maternal adverse events directly related to the IOL
with the Foley catheter observed. In 1 out of 5 cases the woman did not require
further induction methods after the Foley catheter and in 1 out of 4 cases the
woman did not require misoprostol to achieve the onset of labor. These findings
suggest potential benefits of outpatient Foley catheter induction, such as a possible
reduction or even avoidance of potentially harmful prostaglandins and potential
for overall cost reduction due to a possibly shorter inpatient stay until delivery.
However, these potential benefits require confirmation and further evaluation in
comparative studies.

In general, there is a lot of data on outpatient IOL with a balloon catheter with
demonstrated safety and efficacy in low-risk settings. However, evidence regard-
ing its use in other clinical settings are missing so far. While staying at home for
24 hours without maternal or fetal monitoring is not possible in every high-risk
setting, there are numerous settings in which the women or the fetus does not
require continuous monitoring, but which are not represented in studies. Given
its excellent safety profile, an outpatient Foley catheter may be an advantageous
option here as well. Future research should therefore consider the use of an out-

patient Foley catheter in other settings than exclusively low-risk ones.
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