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Case report

Premature Rupture of Membranes (PROM) at term is de-
fined as rupture of membrane at least 1 hour before the on-
set of uterine contractions at a gestational age of 37 weeks or
more, it complicates 8% of all pregnancies [1]. It is associated
with a risk of chorioamnionitis, which increases with duration
of PROM, latency beyond 24 hours increases the incidence of
chorioamnionitis and neonatal sepsis [2,3]. Spontaneous labour
occurs in 60%—67% of these patients within 24 hours [2,4]. If
no labour occurs, labour induction must be the best manage-
ment for women with PROM at term. Labour induction is usu-
ally performed when the risks of continuing a pregnancy are
more than the benefits of delivery as in PROM. Cervical ripening
is an important factor for a successful induction. Unripe cervix
with a lower Bishop score is associated with an increased risk
of induction failure, while a favorable cervix significantly pre-
dicts a timely delivery [5]. Different methods are used for la-
bour induction but none of the available methods of induction
of labour is free of associated medical risks; therefore, labour
should only be induced when there is a risk of the continuation
of pregnancy. The agents used for induction should simulate
spontaneous labour without causing excessive uterine activity.
The most common methods of labour induction involve Phar-
macological methods which include many agents, such as Pros-
taglandins (PGs (E2 orEl), progesterone receptor antagonists
(mifepristone), oxytocin, and Nitric Oxide (NO) donors, but the
most commonly used are PG and oxytocin) [6], and mechani-
cal methods as Intracervical Foley catheter which is the most
common mechanical method that was first described by Em-
brey and Mollison in 1967, where a Foley is inserted into the
cervical canal and inflated just past the internal os with mild
traction outward dilating the cervix directly, as well as indirectly
stimulating (PGs) and oxytocin secretion [7-11]. The American
College of Obstetricians and Gynecologists (2009) recommend-
ed using oxytocin for induction of labour in case of PROM at

term, even if the cervix is unfavorable [12]. Several studies have
evaluated the combination of oxytocin and mechanical devices,
as oxytocin alone has not been shown to affect the risk of cho-
rioamnionitis [13-15]. Induction of labour by mechanical device
is accepted in cases with intact membrane, although mechani-
cal treatment does not show any advantage over vaginal PGs
regarding rates of chorioamnionitis, endometritis and neonatal
infection [16]. In PROM, a concern with mechanical cervical rip-
ening is increased risk of intraamniotic infection and other in-
fection morbidity, which is not increased when membranes are
intact [13]. Although the Foley catheter has been established as
safe and effective in women with intact membranes, its efficacy
has not been established in women with PROM. Chorioamnio-
nitis was defined as temperature 38°C or greater with at least
two of the following: uterine tenderness, maternal tachycardia,
fetal tachycardia, foul odor of the amniotic fluid, or maternal
leukocytosis (greater than 15,000 cells/mL3) [17].

The objective of this study was to assess the efficacy of Foley
catheter plus oxytocin in cervical ripening in decreasing the in-
terval to delivery and associated complications compared with
oxytocin alone in women with PROM.

Material and Methods

This randomized clinical study was conducted in the Depart-
ment of Obstetrics and Gynaecology in El Shat by maternity
University Hospital, Alexandria, Egypt during the period from
March2020 to December 2020 on 208 patients admitted to the
hospital with full term PROM.

Inclusion Criteria

were Patients ages between 20-40 yrs, any parity, a live single
fetus in cephalic presentation, at term (237 weeks of gestation;
gestational age estimated by LMP or first trimester ultrasonog-
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raphy), show PROM without spontaneous labour pain within
12-24 hours of PROM and unfavourable cervix(Bishop score <4.

Exclusion Criteria

Women were excluded from the study if there is suspected
chorioamnionitis, Contraindication for vaginal delivery (ante-
partum haemorrhage, contracted pelvis, Uterine scarring or
previous cesarean delivery, ect), patients have immunodefi-
ciency syndrome, or meconium stained amniotic fluid at time
of admission, or true labour pain, while fetal exclusion criteria
were multiple pregnancy, sever fetal congenital anomalies, in-
trauterine growth restriction,and fetal distress.

Two hundred and eight patients were enrolled in the study,
they were randomly divided into two groups: (Group | ) includ-
ed 120 women induced labour with transcervical Folly catheter
plus oxytocin and (Group Il) included 88 women induced labour
with oxytocin alone. The study was completely explained to all
women; and they invited to participate in the study and after
acceptance to participate, written informed consent was ob-
tained from them. On admission of all included patients who
complained from spontaneous rupture membrane, at least one
hour before starting induction, at first they underwent confirm-
ing the diagnosis. A gynecological examination was performed,
where spontaneous rupture of membranes was defined as a
clinical history with the presence of at least two of the following
four criteria: pooling, ferning, Nitrazine, or oligohydramnios. In
the absence of a clinical history, ultrasonographically diagnosed
oligohydramnios and pooling were necessary for the diagnosis
of rupture of membranes. Oligohydramnios was defined as a
maximum vertical pocket less than 2 cm or amniotic fluid index
less than 5 cm. Then the fetal condition was assessed by fetal car-
diotocography. A course of prophylactic antibiotics—amoxicillin,
or clindamycin in case of penicillin allergy—is begun on recruit-
ment and extends to the delivery to prevent chorioamnionitis.

All women in both groups received an intravenous oxytocin
infusion, which was started in the form of infusion drip (2.5 or
51U in 500 mL of Ringer’s lactate solution, and it was titrated
according to frequency and intensity of uterine contractions).
For women only in group | a 16-French latex Foley catheter with
a 30-50cc balloon was introduced past the internal cervical os
into the lower uterine segment using a sterile speculum and ring
forceps and sterile vaginal examination. The balloon was filled
with saline or water solution, (30-50) as tolerated by the pa-
tient, then pulled back until taut, and the Foley was taped to the
inside of the maternal thigh under tension. If the initial attempt
at Foley placement was failed or rupture, another attempt to
reintroduce the catheter within 1 hour of the first attempt. If
the second attempt remained unsuccessful, oxytocin infusion
was continued, which is administered according to contractions.
FHR, with monitors temperature, blood pressure and pain.
Catheter checks were performed hourly by traction. If the Foley
had not been expelled within 12 hours, it was deflated and re-
moved. Clinical management was the same for both groups, Ce-
sarean delivery was performed for maternal or fetal indications.

Outcomes data were recorded. The primary outcome was
the interval from induction to delivery. The start of the induc-
tion was either the time the Foley catheter was inserted or the
time the oxytocin was started, whichever occurred first. Sec-
ondary outcomes included abnormal uterine action like uter-
ine hypertonus and uterine hyperstimulation, rate of delivery
within the first 24 hours; rate of spontaneous vaginal delivery;
rate of cesarean section and indications; rate of postpartum

haemorrhage, a non reassuring fetal heart rate pattern, and
Apgar score. Maternal and neonatal infectious evaluation and
diagnosis of sepsis, neonatal intensive care unit admission.

Results

Two hundred and eight (208) pregnant women, 237 weeks,
single cephalic complained of PROM without labour pain were
included in the study, they were randomly divided into two
groups, Group | 120 women induced with Foley catheter and
concurrent Oxytocin and Group I, 88women induced with Oxy-
tocin only. According to tablelmaternal baseline characteristics
were similar between the two groups as regard age, parity, ges-
tational age.

As shown in table 2 the overall rate of vaginal delivery within
24 hours of Group | was 60% compared with 59% in Group II,
while rate of Cesarean delivery was 40% in group | versus 41% in
group II; so there were no significant difference between both
groups as regard numbers of vaginal and cesarean section de-
livery. The overall indications of CS were not different in both
groups. As regard time from the start of induction to delivery
(mean £SD) in women in group | was 15.2 + 4.2 hours while that
of women in group Il was 15.8 + 5.3 hours with no significant
difference.

From table 3there was no significant differences between
both groups in secondary outcome where the results were simi-
lar in two groups as regard incidence of abnormal uterine ac-
tion, Postpartum Hge, neonatal infection and NICU admission.
Even chorioamniitis was similar in both groups.

Table 1: Baseline Characteristics.

Group | (n=120) Group Il (n=88)
Parameters ) ) P value
Foley+Oxytocin Oxytocin only
AGE (Y
(¥rs) 25.5426 25.9+43 >0.05
(mean £SD)
Gravidity
Primigravida 60.7% 64.2% >0.05
Multigravida 39.3% 35.8% >0.05
Gestational age(wks) 38.81+.81 38.87+1.21
Table 2: Delivery mode & 1ry outcome.
Group | (n=120 Group Il (n=88
Mode of delivery Pl R ) P . ( ) P value
Foley+Oxytocin Oxytocin only
Vaginal delivery 72 (60%) 52 (59%) 0.51
Delivery within 12hrs 27 (37%) 16 (31%) 0.006
Delivery within 24hrs 45 (63%) 36 (69%) 0.003
-Failure of progress 30 (62.5%) 21 (58.4%) 0.74
-Fetal distress 14 (29.2%) 12 (33.3%) 0.99
-Maternal causes 4(8.3%) 3(8.3) 0.60
Time f tart till
ime from star 15.2¢4.2 15.8£5.3 0.63
delivery(hrs)
Table 3: 2ry outcomes.

Parameter Group | N=120 Group Il N=88 P value
Abnormal uterine action 13 (11%) 8 (9%) 0.553
Postpartum Hge 14 (12%) 13 (15%) 0,597
Suspected chorioamniitis 7 (6)% 3(3.5%) 0.602
Apgar score at 1 min 6.82+0.47 6.86+0.12 >0.05
Apgar score at 5 min 8.70+0.66 8.81+0.30 >0.05
NICU admission 11.3% 11.6% >0.05
Neonatal infection 2(2%) 2 (2%)
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Discussion

Labour induction in the presence of an unfavorable cervix is
associated with an increased likelihood of prolonged labour and
increased incidence of cesarean section especially if associated
with PROM. So, the use of cervical ripening agents prior to con-
ventional methods of induction is an important practice. Ideal
characteristics of ripening agents include efficacy in decreasing
time to delivery, a positive safety profile, and efficacy in increas-
ing the likelihood of vaginal delivery. Different methods for la-
bour induction are used. So the objective is to shorten the time
interval between the beginning of ripening and delivery, which
could decrease the risk of chorioamnionitis and therefore of
maternal or fetal infection.

In this study there was no difference between both groups
baseline characteristics and in primary outcome where there
was no difference in interval from start of induction to delivery.
Also there were no differences in 2ry outcomes between both
groups. A recent trial by Amorosa et al comparing Foley plus
oxytocin and oxytocin only in the setting of PROM in nulliparous
women also found a non significant difference in time to deliv-
ery without any statistically significant difference in chorioam-
nionitis [13]. Connolly et al found that the Foley Balloon Induc-
tion of Labor Trial in Nulliparas, indications for cesarean delivery
did not differ by induction method [18]. Also in this trial found
a reduction in time to delivery for nulliparous women who re-
ceived simultaneous oxytocin with Foley catheter for induction
compared with Foley alone.

A study by Cabrera et al comparing a Foley catheter (with or
without oxytocin) with oxytocin alone showed no difference in
infection morbidity between groups [19].

A study by Mackeen et al found that no greater reduction
in the time interval from induction to delivery in the groups
treated with oxytocin and Foley catheters and groups treated
with oxytocin alone while the foley plus oxytocin groups suf-
fered higher rates of chorioamnionitis than groups treated with
oxytocin alone [20].

Randomized trial by Pettker et al, the addition of oxytocin to
FC did not shorten the time to delivery and had no effect on the
vaginal delivery rate [21]. The trial by Corina et al found that
Labor induction with Foley catheter and concurrent oxytocin
shortens the time to delivery and increases the rate of delivery
within 24 hours compared with cervical ripening with a Foley
catheter followed by oxytocin [22].

Prager et al compared the safety and efficacy of induction
of labor using vaginal dinoprostone, vaginal misoprostol, or
transcervical catheter and concluded that labor induction with
a transcervical catheter is safe and effective and can be recom-
mended as a first-choice method [23].

Conclusion

In the present study the addition of Foley catheter to Oxy-
tocin didn’t add any difference on 1ry outcomes or secondary
outcomes where did not significantly shorten the interval to
delivery and did not affect secondary outcomes as compared
with oxytocin infusion alone for labor induction in women with
PROM, which may be due to method of insertion, length of time
with the Foley in place, size of the balloon or use of prophylac-
tic antibiotics. So much larger study would be required to ad-
equately assess these findings.

10.

11.

12.

13.

14.

15.

16.

17.

References

Gunn GC, Mishell DR, Morton DG. Premature rupture of the fetal
membranes. A review. Am J Obstet Gynecol. 1970; 106: 469-83.

Hannah ME, Ohlsson A, Farine D, Hewson SA, Hodnett ED, et al.
Induction of labor compared with expectant management for
prelabor rupture of the membranes at term. TERMPROM Study
Group. N Engl J Med. 1996; 334: 1005-10.

Seaward PG, Hannah ME, Myhr TL, Farine D, Ohlsson A, et al.
International Multicentre Term Prelabor Rupture of Membranes
Study: evaluation of predictors of clinical chorioamnionitis and
postpartum fever in patients with prelabor rupture of membranes
at term. Am J Obstet Gynecol. 1997; 177: 1024-9.

Huret C, Pereira B, Collange V, Delabaere A, Rouzaire M, et al. Pré-
diction de I'entrée en travail sous 24 heures en cas de rupture des
membranes a terme. Gynécologie Obstétrique Fertilité& Sénolo-
gie. 2017; 45: 348-5.

Shirley M. Dinoprostone vaginal insert: A review in cervical ripen-
ing. Drugs. 2018, 78, 1615-1624.

E Mozurkewich, J Chilimigras, E Koepke, K Keeton, VJ King. Indica-
tions for induction of labour: a best-evidence review. BJOG: An
International Journal of Obstetrics and Gynaecology. 2009; 116:
626—636.

Kashanian M, Akbarian AR, Fekrat M. Cervical ripening and induc-
tion of labor with intravaginal misoprostol and Foley catheter cer-
vical traction. Int J Gynaecol Obstet. 2006; 92: 79-80.

Fox NS, Saltzman DH, Roman AS, Klauser CK, Moshier E, Rebarber
A. Intravaginal misoprostol versus Foley catheter for labour induc-
tion: A meta-analysis. BJOG. 2011; 118: 647-654.

Smith JA. Balloon dilators for labor induction: A historical review.
J Med Ethics Hist Med. 2013; 6: 10.

Sandberg EM, Schepers EM, Sitter RLV, Huisman CMA, Wijn-
gaarden WIJV. Foley catheter for induction of labour fifilled with
30mL or 60mL: A randomized controlled trial. Eur J Obstet Gyne-
col Reprod Biol. 2017; 211: 150-155.

Battarbee AN, Palatnik A, Peress DA, Grobman WA. The associa-
tion between cervical exam after ripening with foley balloon cath-
eter and outcomes of nulliparous labor induction. Am J Perinatol.
2018; 35: 1001-1005.

ACOG Committee on Practice Bulletins -- Obstetrics. ACOG Prac-
tice Bulletin No. 107: Induction of labor. Obstet Gynecol. 2009;
114:386-97.

Amorosa JMH, Stone J, Factor SH, Booker W, Newland M, et al. A
randomized trial of Foley Bulb for Labor Induction in Premature
Rupture of Membranes in Nulliparas (FLIP). Am J Obstet Gynecol.
2017; 217: 360.e1-360.e7.

Mackeen AD, Walker L, Ruhstaller K, Schuster M, Sciscione A, et
al. Foley catheter vs prostaglandin as ripening agent in pregnant
women with premature rupture of membranes. J Am Osteopath
Assoc. 2014; 114: 686-92.

Wolff K, Swahn ML, Westgren M. Balloon catheter for induction
of labor in nulliparous women with prelabor rupture of the mem-
branes at term. A preliminary report. Gynecol Obstet Invest. 1998;
46: 1-4.

McMaster K, Sanchez-Ramos L, Kaunitz AM. Evaluation of a Tran-
scervical Foley Catheter as a Source of Infection: A Systematic Re-
view and Meta-analysis. Obstet Gynecol. 2015; 126: 539-51.

Tita AT, Andrews WW. Diagnosis and management of clinical cho-
rioamnionitis. Clin Perinatol. 2010; 37: 339-54.

Submit your Manuscript | www.austinpublishinggroup.com

Austin Journal of Obstetrics and Gynecology 9(3): id1209 (2022) - Page - 03


https://pubmed.ncbi.nlm.nih.gov/4905833/
https://pubmed.ncbi.nlm.nih.gov/4905833/
https://pubmed.ncbi.nlm.nih.gov/8598837/
https://pubmed.ncbi.nlm.nih.gov/8598837/
https://pubmed.ncbi.nlm.nih.gov/8598837/
https://pubmed.ncbi.nlm.nih.gov/8598837/
https://pubmed.ncbi.nlm.nih.gov/9396886/
https://pubmed.ncbi.nlm.nih.gov/9396886/
https://pubmed.ncbi.nlm.nih.gov/9396886/
https://pubmed.ncbi.nlm.nih.gov/9396886/
https://pubmed.ncbi.nlm.nih.gov/9396886/
https://www.sciencedirect.com/science/article/abs/pii/S2468718917301101
https://www.sciencedirect.com/science/article/abs/pii/S2468718917301101
https://www.sciencedirect.com/science/article/abs/pii/S2468718917301101
https://www.sciencedirect.com/science/article/abs/pii/S2468718917301101
https://pubmed.ncbi.nlm.nih.gov/30317521/
https://pubmed.ncbi.nlm.nih.gov/30317521/
https://obgyn.onlinelibrary.wiley.com/doi/10.1111/j.1471-0528.2008.02065.x
https://obgyn.onlinelibrary.wiley.com/doi/10.1111/j.1471-0528.2008.02065.x
https://obgyn.onlinelibrary.wiley.com/doi/10.1111/j.1471-0528.2008.02065.x
https://obgyn.onlinelibrary.wiley.com/doi/10.1111/j.1471-0528.2008.02065.x
https://pubmed.ncbi.nlm.nih.gov/16246342/
https://pubmed.ncbi.nlm.nih.gov/16246342/
https://pubmed.ncbi.nlm.nih.gov/16246342/
https://pubmed.ncbi.nlm.nih.gov/21332637/
https://pubmed.ncbi.nlm.nih.gov/21332637/
https://pubmed.ncbi.nlm.nih.gov/21332637/
https://pubmed.ncbi.nlm.nih.gov/24427487/
https://pubmed.ncbi.nlm.nih.gov/24427487/
https://pubmed.ncbi.nlm.nih.gov/28260689/
https://pubmed.ncbi.nlm.nih.gov/28260689/
https://pubmed.ncbi.nlm.nih.gov/28260689/
https://pubmed.ncbi.nlm.nih.gov/28260689/
https://pubmed.ncbi.nlm.nih.gov/29490397/
https://pubmed.ncbi.nlm.nih.gov/29490397/
https://pubmed.ncbi.nlm.nih.gov/29490397/
https://pubmed.ncbi.nlm.nih.gov/29490397/
https://pubmed.ncbi.nlm.nih.gov/19623003/
https://pubmed.ncbi.nlm.nih.gov/19623003/
https://pubmed.ncbi.nlm.nih.gov/19623003/
https://pubmed.ncbi.nlm.nih.gov/28479288/
https://pubmed.ncbi.nlm.nih.gov/28479288/
https://pubmed.ncbi.nlm.nih.gov/28479288/
https://pubmed.ncbi.nlm.nih.gov/28479288/
https://pubmed.ncbi.nlm.nih.gov/25170038/#:~:text=Conclusion%3A Foley catheters may help,in those treated with FC.
https://pubmed.ncbi.nlm.nih.gov/25170038/#:~:text=Conclusion%3A Foley catheters may help,in those treated with FC.
https://pubmed.ncbi.nlm.nih.gov/25170038/#:~:text=Conclusion%3A Foley catheters may help,in those treated with FC.
https://pubmed.ncbi.nlm.nih.gov/25170038/#:~:text=Conclusion%3A Foley catheters may help,in those treated with FC.
https://pubmed.ncbi.nlm.nih.gov/9692332/
https://pubmed.ncbi.nlm.nih.gov/9692332/
https://pubmed.ncbi.nlm.nih.gov/9692332/
https://pubmed.ncbi.nlm.nih.gov/9692332/
https://pubmed.ncbi.nlm.nih.gov/26244535/
https://pubmed.ncbi.nlm.nih.gov/26244535/
https://pubmed.ncbi.nlm.nih.gov/26244535/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3008318/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3008318/

Austin Publishing Group

18.

19.

20.

Connolly KA, Kohari KS, Rekawek P, Smilen BS, Miller MR, Moshier
E, et al. A randomized trial of Foley balloon induction of labor trial
in nulliparas (FIAT-N). Am J Obstet Gynecol. 2016; 215: 392.e1-6.

Cabrera IB, Quifiones JN, Durie D, Rust J, Smulian JC, Scorza WE.
Use of intracervical balloons and chorioamnionitis in term prema-
ture rupture of membranes. J Matern Fetal Neonatal Med. 2016;
29:967-71.

Mackeen AD, Durie DE, Lin M, Huls CK, Qureshey E, et al. Foley
Plus Oxytocin Compared With Oxytocin for Induction After Mem-
brane Rupture: A Randomized Controlled Trial. Obstet Gynecol.
2018; 131: 4-11.

21.

22.

23.

Pettker CM, Pocock SB, Smok DP, Lee SM, Devine PC. Transcervi-
cal foley catheter with and without oxytocin for cervical ripening:
a randomized controlled trial. Obstet Gynecol. 2008; 111: 1320-
1326.

Corina N Schoen, Gwendolyn Grant, Vincenzo Berghella, Matthew
K Hoffman, Anthony Sciscione. A Randomized Controlled Trial of
intracervical Foley Catheter With and Without Oxytocin for Labor
Induction. Am J Obstet Gynecol. 2017; 129: 1046-1053.

Prager M, Eneroth-Grimfors E, Edlund M, Marions L. A ran-
domised controlled trial of intravaginal dinoprostone, intravaginal
misoprostol and transcervical balloon catheter for labour induc-
tion. BJOG. 2008; 115: 1443-1450.

Submit your Manuscript | www.austinpublishinggroup.com

Austin Journal of Obstetrics and Gynecology 9(3): id1029 (2022) - Page - 04


https://pubmed.ncbi.nlm.nih.gov/27018464/
https://pubmed.ncbi.nlm.nih.gov/27018464/
https://pubmed.ncbi.nlm.nih.gov/27018464/
https://pubmed.ncbi.nlm.nih.gov/25845274/
https://pubmed.ncbi.nlm.nih.gov/25845274/
https://pubmed.ncbi.nlm.nih.gov/25845274/
https://pubmed.ncbi.nlm.nih.gov/25845274/
https://pubmed.ncbi.nlm.nih.gov/29215519/
https://pubmed.ncbi.nlm.nih.gov/29215519/
https://pubmed.ncbi.nlm.nih.gov/29215519/
https://pubmed.ncbi.nlm.nih.gov/29215519/
https://pubmed.ncbi.nlm.nih.gov/18515515/
https://pubmed.ncbi.nlm.nih.gov/18515515/
https://pubmed.ncbi.nlm.nih.gov/18515515/
https://pubmed.ncbi.nlm.nih.gov/18515515/
https://pubmed.ncbi.nlm.nih.gov/28486381/
https://pubmed.ncbi.nlm.nih.gov/28486381/
https://pubmed.ncbi.nlm.nih.gov/28486381/
https://pubmed.ncbi.nlm.nih.gov/28486381/
https://pubmed.ncbi.nlm.nih.gov/18715244/
https://pubmed.ncbi.nlm.nih.gov/18715244/
https://pubmed.ncbi.nlm.nih.gov/18715244/
https://pubmed.ncbi.nlm.nih.gov/18715244/

