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Introduction
Nipple stimulation has been documented as a method of 

birth induction and cervical ripening in many cultures [1,2] and 
European medical documents from the 18th and 19th centuries 
indicate that the method was used in cases of prolonged birth [3]. 
Uterine contractions formed through nipple stimulation are also 
used for Contraction Stress Test (CST) [4] that is performed in 
late pregnancy to examine the fetal heart rate response to uterine 
contractions. Two major advantages of nipple stimulation are its 
low cost and high safety profile [5,6].

One hypothesis for the mechanism by which nipple stimulation 
leads to uterine contractions is that the mechanical stimulation  

 
of the nipple mimics the infant’s sucking action, which results in 
the production and secretion of endogenous oxytocin from the 
pituitary gland in both pregnant and non-pregnant women [1,2]. 
Oxytocin then binds to oxytocin receptors found in the membranes 
of uterine muscle cells. When bound to its receptor, oxytocin 
activates the phospholipase C-inositol pathway [2,7,8] which causes 
an increase in intracellular calcium levels and eventually leads to 
a synchronous contraction of the uterine muscle. The number of 
oxytocin receptors increases 100- to 300-fold during pregnancy9. 
However, no direct relationship has been clearly demonstrated 
between blood oxytocin levels and uterine activity response during 
breast stimulation [2,9]. 

ARTICLE INFO ABSTRACT

Objective: Labor induction accounts for approximately 22% of live births. There 
is a demand for safe methods that do not increase the risk of uterine rupture. This is 
especially true for women attempting vaginal birth after cesarean section and for women 
with grand multiparity. Nipple stimulation is a convenient, inexpensive, and noninvasive 
method for inducing labor. Our aim was to evaluate the efficacy of a modified method - 
breast-pump application, among pregnant women with risk factors for uterine rupture.

Patients and Methods: A retrospective analysis of breast pump usage in 231 
pregnant women with risk factors for uterine rupture. 

Result: Of the 231 women, 101 were Grand Multiparas (GM) (44%), and 130 had at 
least one prior C-section (56%). 147 (64%) of women delivered vaginally, and 84 (36%) 
underwent C-section. The percentage of vaginal births within 24 hours (defined as 
“success”) was similar among women with GM (56.4%) and those undergoing C-section 
(48.4%). No significant complications were observed. The GM group and the C-section 
group differed with regards to maternal age (35.57 vs. 31.38, respectively; p<0.05), 
number of past pregnancies and births (6.76 and 5.70 vs. 2.45 and 1.98, respectively; 
p<0.05), and the increase in Bishop’s score before and after induction (3.02 vs. 2.54, 
respectively; p=0.04).

Conclusion: Breast pump stimulation is an effective method to induce labor in 
pregnant women with risk factors for uterine rupture. 
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Among pregnant, uniparous, or multiparous women with no 
risk factors, inducing and augmenting birth via nipple stimulation 
is used10. According to previous studies, nipple stimulation of 
30 to 60 minutes will start contractions in 50% of women [10]. 
Nipple stimulation has been found to reduce the number of cases 
of prolonged birth (>72 hours) and postpartum hemorrhage [11]. 
Nipple stimulation as a means of labor induction gives women 
greater control over the process and has the advantage of being a 
natural and cost-free method. Because this is an indirect method 
that is subject to physiologic feedback in which endogenous 
oxytocin is excreted from the pituitary gland, as compared to the 
direct intravenous administration of Pitocin, we believe that the 
resulting uterine contractions are not as intense as those caused by 
Pitocin. Therefore, it may be appropriate for use in women at risk 
of uterine rupture, such as those with a previous cesarean section, 
grand multiparity, twin pregnancy, and polyhydramnios, among 
other conditions. According to a Cochrane review, most of the 
information available in the literature regarding nipple stimulation 
is based on pregnant women in their third trimester who are not 
at risk of uterine rupture. Their conclusion is that further studies 
are needed to demonstrate the efficacy and safety of this method 
in pregnant women with risk factors for uterine rupture [11,12].

For several years, the labor ward at Galilee Medical Center has 
used a variant of nipple stimulation called “breast stimulation” 
that uses a breast pump. This method avoids direct contact with 
the nipple [13]. Using a breast pump for inducing labor has a 
number of advantages. The breast pump is inexpensive and can 
be reused many times (with sterilization between patients). It 
does not cause nipple pain, and in addition, the breast pump best 
mimics the sucking action of an infant, which ensures a consistent 
means of stimulation across patients. There is little information 
in the literature regarding inducing labor using a breast pump. In 
addition, the published studies deal mostly with births in women 
at low risk for uterine rupture. The present study aimed to evaluate 
the effectiveness of the breast pump method in pregnant women 
with risk factors for uterine rupture during delivery. 

Material and Methods
We compared two cohorts of pregnant women at risk for uterine 

rupture: grand-multiparous women (with five or more vaginal 
births in the past) and women with a prior C-section. The maternity 
admission records of women who underwent induction of labor 
using breast pumps were reviewed. All women were hospitalized 
at the Galilee Medical Center between January 1, 2010 and June 30, 
2014. During these years there were 5540 deliveries per year, the 
induction rate being 20%. The main induction methods for women 
with low Bishop score were insertion of balloon catheter and 
intravaginal dinoprostone insertion, with a success rate of 80%. 
The caesarean section rate during these years was stable – 23%. 
For calculation of the sample size we estimated that there would 

be a 40% success rate among women with a prior C-section and a 
60% success rate among grand-multiparous women. Success was 
defined as a normal vaginal birth after 24 hours.

Study Design

We conducted a retrospective observational study and 
reviewed hospital admission records of women who gave birth at 
the Galilee Medical Center. The IRB (Helsinki Committee) of the 
Galilee Medical Center approved the study on January 1, 2010, 
authorization number 64810. As a retrospective medical records 
review, we obtained a waiver of informed consent. The induction 
of these women was carried out in hospital, and breast pump was 
used for six hours or until labour developed.

Study Population 

Inclusion criteria consisted of women who had undergone one 
prior cesarean and grand multiparous women who previously had 5 
or more vaginal births. Exclusion criteria included pregnant women 
with one of the following contraindications for labor induction: 

1)	 Placenta previa, 

2)	 Transverse fetal lie, 

3)	 Umbilical cord presentation, 

4)	 Past cesarean delivery with classic or T-incision, 

5)	 Previous uterine rupture, 

6)	 Cervical carcinoma, or 

7)	 Active genital herpes.

Variables

The dependent variable in the model was success, defined as a 
successful vaginal birth within 24 hours of initiating induction by 
breast stimulation. The primary outcomes were type of delivery 
within 24 hours of induction and cesarean section.

Sample Size Calculation

We calculated sample size based on a comparison of Labor 
success between the groups. We expected that as 60% patients out 
of the grand-multiparous women group and 75% in prior C-section 
group (as 15% differences between the groups). Based on 2-sided 
Chi square test, 150 patients in each group, we will achieve power 
of 80%. Based on 1-sided hypothesis, 115 patients in each group is 
revealed a power of 79% and 118 releveled power of 80%. Sample 
size was evaluated with the SamplePower software, release 3.0

Statistical Methods

Ordinal data were compared between the groups with Mann-
Whitney test and qualitative data with Chi square test of Fisher’s 
exact test (if expectancy<5). Alpha less than 5% was considered as 
significant result. The analysis was examined by IBM SPSS Statistics, 
version 25.
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Results
The study was approved by the Institutional Review Board 

(IRB) of the Galilee Medical Center (Helsinki Committee) on January 
1, 2010, approval number 64810. Of the 231 women included 
in the study, 101 were grand multipara (44%), while 130 had a 
previous cesarean section (56%). In the present study, 147 (64%) 
of pregnancies ended in a vaginal delivery, and the remaining 84 
ended in a cesarean section (36%). Figure 1 shows the distribution 
of pregnant women by group before the current birth (grand 
multipara or previous C-section). It should be noted that out of 
the 130 women who delivered via cesarean section, 32 (24.6%) 
underwent surgery for reasons not due to failure of induction with 
a breast pump (e.g., fetal stress, maternal request).

Figure 1 describes the cohorts of the study. The success rate, i.e. 
pregnancy ending with vaginal birth was 59.4% (60/101) among 

Grand Multiparas (GM) and 51.5% (67/130) among women who 
had a previous C-section. When restricted to women who delivered 
via C-section for reasons not related to failure of induction using 
the breast pump, we documented a success rate of 67% and 61%, 
respectively. As predicted, the average age of GM was significantly 
higher than that of women with a prior cesarean section (35.57 vs. 
31.38 years; p<0.05). In addition, the numbers of past pregnancies 
and births were higher among the multiparous women compared 
to those who had a C-section (6.76 and 5.70 vs. 2.45 and 1.98, 
respectively; p<0.05). No differences were found between the 
two groups in the number of preterm, term, and post-term 
babies.  There was a higher percentage of vaginal births among 
the GM population, and a higher percentage of caesarean sections 
among the C-section population of women. However, there was 
no statistically significant difference in the present birth outcome 
between the two study populations (p=0.130) (Tables 1 & 2).

Figure 1: Study flowchart.

Table 1: Demographic and medical characteristics.

Prior Cesarean (N=130) Multiparous women (N=101) P 2-sided

Years of age, mean (std)

Years of age, median (range)

31.38(5.07)

32(20-43)

35.57(4.11)

36(26-44)
*p<0.001

Gravidity (Pregnancy number), median 
(range) 2(1-10) 7(5-13) **p<0.001

Parity (Number of prior births), median 
(range) 1(1-7) 5(4-10) **p<0.001

Current pregnancy: Number of preterm 
deliveries (%) 8 (6.2%) 9 (8.9%)

P=0.614***Current pregnancy: Number of term 
pregnancy (%) 107 (82.3%) 75 (74.3%)

Current pregnancy: Number of post-term (%) 15 (11.5%) 17 (16.8%)

Median number of months since prior 
caesarean section. median (range) 40 (12-204) ----
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Note: *Independent sample t-test
**Wilcoxon rank sum test
***Mann-Whitney 2-sided

Table 2: Delivery mode.

Delivery mode Study group Cesarean section Vaginal delivery Total Significance (p value, 2-sided test)

Prior Cesarean group (% of 130 women) 53 (40.8%) 77 (59.2%) 130 (100%)

0.13*Multiparous women group (% of 101 women) 31 (30.7%) 70 (69.3%) 101 (100%)

Total 84 (36%) 147 (64%) 231 (100%)

Note: *X2 test

Reasons for labor induction are shown in Figure 2. There were 
no statistically significant differences in the distribution of these 
causes between the two populations, and therefore the reason for 
induction is not a factor affecting the present birth outcomes. There 
were also no differences in the number of inductions between 
the two groups, showing that this had no effect on the number of 
vaginal births in either group. In both groups, membrane rupturing 
was more frequently used after breast-pump suction than Pitocin as 

a means of inducing birth. There is an indirect relationship between 
the use of membrane rupturing and the success of inducing labor 
(vaginal birth within 24 hours) such that membrane rupturing 
increases the chance of a vaginal birth within 24 hours. Statistically, 
there was no significant difference (chi-square tests, P=0.182) 
between the groups in the use of membrane rupturing and Pitocin 
after using a breast pump (Figures 3 & 4).

Figure 2:  Principal causes for induced labor.

Figure 3: Types of labor induction other than breast pumps used in study deliveries.
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Figure 4: Bishop’s values before and after intervention with the breast pump.

Due to the many variables, the different times they were given, 
and the necessary transition to epidural or spinal prior to caesarean 
section, it was difficult to establish a relationship between the 
type of analgesia and birth success. Avoiding either spinal or 
epidural analgesia (which diminish the sense of contractions and 
may decrease pushing efficacy) may result in higher vaginal birth 
rates. There was no cases of maternity mortality, rupture of the 
uterus, post-partum hemmorhage, hysterectomy or transfer to the 
intensive care unit. There was a significantly greater increase in 
Bishop’s score (Δ) after using the breast pump among GM compared 
to women who in large part have never given birth vaginally.

Discussion
In the present study, we found that breast stimulation using a 

breast pump is an effective and safe method of inducing childbirth 
in pregnant women with risk factors for uterine rupture. We 
found that 59.4% of GM and 51.5% of women with a previous 
cesarean delivery had a successful vaginal birth within 24 hours of 
stimulation. The reasons for inducing labor, the number of times 
that the women underwent induction, and the rate of vaginal 
delivery were similar between the two groups. In our work, we 
retrospectively reviewed the inpatient records of 231 women, 
including 101 GM and 130 women who previously had cesarean 
deliveries. While the GM group had higher parity by definition 
(five or more births), the gestational age was similar between the 
groups. We also found a concordance between membrane rupture 
after breast pump stimulation and the success rate of vaginal birth 
within 24 hours. We demonstrated that this type of stimulation was 
more successful in women with a prior vaginal delivery compared 
to women with no prior vaginal delivery. While the two groups were 
similar in a number of ways, differences in baseline characteristics 

may have been partly due to differences in age, parity, or gravidity, 
or to other factors such as an increase in the Bishop’s score or types 
of analgesic given during birth.

Breast stimulation using a breast pump for inducing labor and 
delivery has been studied to the best of our knowledge only twice 
in the last 32 years10, once in 1990 by Stein [14] and again in 1999 
by Curtis [15]. These studied included a small sample and differed 
in terms of pregnancy duration, number of births, and different 
techniques used for performing nipple or breast stimulation, 
and they lacked a clear definition of the method’s success. A safe 
method of labor induction is needed to enable safe vaginal birth 
after cesarean delivery and among GM. In the present study, we 
demonstrated that breast stimulation using a breast pump is an 
effective method of inducing childbirth in women with risk factors 
for uterine rupture. The number of cases reviewed in this paper 
is insufficient to determine the overall safety of the method, but 
significant complications were not observed in this study. A larger 
research population is warranted to shed additional light on the 
safety of the method and to further establish the safety of the breast 
pump for labor induction in high-risk groups. 

Conclusion
Breast stimulation using a breast pump is an effective and safe 

method of inducing childbirth in pregnant women with risk factors 
for uterine rupture.
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