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Abstract

In this interventional study, 120 primigravid women with low bishop scores who visited the maternity room of Ali ibn Abitaleb
Hospital in Zahedan (2014) were selected. Patients were randomly assigned to receive syntocinon, misoprostol, or transcervical
catheter plus syntocinon. Variables including success rate and side effects were compared among the groups. The success rates in
the syntocinon, syntocinon Group plus the trans-cervical catheter, and misoprostol groups were 72.5%, 77.5%, and 65%, respectively,
showing no significant difference between the three groups (P = 0.711). The rates of drug adverse effects in the syncinosin, syncinosin
plus trans-cervical catheter, and misoprostol groups were 7.5%,7.5%, and 2.5%, respectively. According to the obtained results, the
three methods of syntocinon, misoprostol and transcervical catheter with syntocinon, which are low-risk and effective methods for
cervical ripening, could be used to terminate pregnancy in primigravida women with low Bishop score before the initiation of labor
induction.
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1. Background

In many cases, pregnant women need pregnancy ter-
mination due to different causes (1). Over the past 20 years,
studies have shown a high increase in the rate of induced
labor from 9.5% in 1990 to 21.2% in 2004 (2). Reports have
shown that increased labor duration could raise the risk
of cesarean section in pregnant women (3). If oxytocin is
prescribed before cervical preparation, it may increase the
success rate of induction (4) and prevent prolonged induc-
tion and delivery problems that have adverse psychologi-
cal and physical effects on the pregnant women and affects
the individual’s sense of satisfaction with natural delivery
(5). The appropriate cervix is clinically relevant to the de-
gree of softness, effacement, and dilatation of the cervix
(6). Several methods have been proposed for the ripening
of the cervix before labor induction, which are mainly clas-
sified in the two groups of mechanical and pharmacologi-
cal (7). The ideal method should not be associated with ad-
verse maternal and fetal side effects during cervical prepa-
ration (8). The mechanical techniques include a transcer-
vical catheter with or without extra-amniotic saline infu-
sion (EASI) to enhance endogenous prostaglandin secre-
tion. These methods, which are performed by using a for-
eign body in the cervix, are the oldest methods introduced

for labor induction and are still widely used (9). Due to the
improvement of pharmaceutical methods and transcervi-
cal catheters with or without EASI, these methods can ef-
ficiently cause cervical dilatation and ripening. However,
minor complications are unusual and include pain, bleed-
ing, acute amniotomy, and febrile morbidity (10, 11). The
results of two systematic studies showed that mechanical
techniques due to less maternal and fetal complications
in comparison with pharmacological methods, especially
prostaglandins, are more effective and safe (12, 13).

The use of drugs such as mifepristone, misoprostol,
and oxytocin for pregnancy termination is effective and
safe. Misoprostol is an analogue of prostaglandin that is
used in over 60 countries for the treatment and prevention
of gastric ulcers caused by long-term use of non-steroidal
anti-inflammatory drugs. Misoprostol is mostly used to in-
duce labor in the second trimester for cervical ripening be-
fore curettage, hysteroscopy, endometrial biopsy, preterm
delivery termination, missed abortion, postpartum hem-
orrhage, and induction of term delivery (14). Oxytocin is
one of the most common and well-known hormones used
to induce labor.

Oxytocin directly affects the contractions of the uterus.
A significant increase in the number of oxytocin recep-
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tors up to 300 times has been reported with pregnancy
progression (15). Oxytocin hormone is produced by the
hypothalamus and its storage location is in the posterior
pituitary gland. Oxytocin is released from the posterior
pituitary gland during labor and affects the myometrial
smooth muscle of the uterus. Oxytocin also affects the
breasts (8). By releasing oxytocin at the initiation of labor,
it directly affects the uterus’ function and increases con-
tractions of the uterus in terms of frequency and strength.
Signals that increase the concentration of calcium inside
the muscle cells lead to the contraction of the uterus due
to the effect of oxytocin on the G-protein receptors (8). In
the past several decades, synthetic oxytocin versions have
been used for labor induction. Studies have shown that the
induction of labor by the use of oxytocin has the best re-
sults. It has been reported that the use of oxytocin is more
beneficial for cervical ripening, compared with expectant
management (16).

Since in many cases, during the termination of preg-
nancy, the cervix is inappropriate and induction of labour
in these conditions leads to prolonged delivery and mater-
nal fatigue, the use of cervical preparation methods is rec-
ommended.

2. Objectives

The aim of this study was to compare the effects of the
three methods of syntocinon, misoprostol, transcervical
catheter with syntocinon on the success of labor induc-
tion.

3. Methods

The present study was conducted among 120 primi-
gravida women with a Bishop score of < 5 who were can-
didates for labor induction in Ali Ibn Abi Talib and Khatam
hospitals of Zahedan in 2014.

The inclusion criteria included primigravida women
with Bishop score less than 5 and vertex presentation who
were candidates for labor induction. The exclusion crite-
ria comprised of premature preterm rupture of membra-
nous (PPROM), preterm rupture of membranous (PROM),
uterine scars, Bishop score of more than 5, history of Ce-
sarian Section, and contraindications for natural vaginal
delivery. Therefore, women who were willing to partici-
pate in the study were chosen using the convenience sam-
pling method. After obtaining informed consent, using
the block randomization method, they were assigned to
the three groups of receiving syntocinon (4 miliunit per
minute), misoprostol (25 micrograms), or transcervical
catheter with syntocinon (4 miliunit per minutes).

After admission to the maternity room, demographic
characteristics (i.e., age, body mass index, and gestational
age) and maternal vital signs (i.e., blood pressure, pulse
rate, respiratory rate, and temperature) were recorded.
Then, a vaginal examination was performed, and the
Bishop score was determined. Afterward, the women were
randomly assigned to the syntocinon, misoprostol, or tran-
scervical catheter with syntocinon groups.

The interval between the initiation of labor induction
and the active phase of labor and the interval between the
onset of labor induction and delivery (by digital vaginal ex-
amination and determination of dilatation of the cervix in
cm every two hours), as well as unwanted side effects such
as infection, fever, bleeding ,vomiting, diarrhoea and chills
up to one week later, were compared among the three
groups.

Data analysis was performed by SPSS version 18. For
qualitative variables, frequency and distribution rate were
reported, and for the quantitative variables, mean and
standard deviation were calculated. We used the chi-
square test to compare treatment outcomes and the com-
plications, and ANOVA was used to compare the timing of
induction and the interval between initiation induction
and delivery. If the results were significant.

4. Results

Overall 120 (40 per group) women were included in
this study. The subjects were similar in terms of variables
such as age, dilatation of the cervix, and mean time inter-
val in the three groups (Table 1).

Table 1. Distribution of Age, Cervix Dilatation and Time Interval Among Three Stud-
ied Groups (P > 0.05)a

Groups Variable Age Dilatation Time Interval

Syntocinon 26.77 ± 5.4 2.78 ± 0.8 359.25 ± 55.9

Misoprostol 26.88 ± 5.1 3.10 ± 0.7 362.75 ± 60.0

Transcervical catheter
with syntocinon

25.80 ± 5.3 3.0 ± 0.8 365.50 ± 60.3

aValues are expressed as mean ± SD.

Frequency distribution of the characteristics such as
body mass index (BMI), family history, success ates and
medication side effects were also determined in the three
groups (Table 2).

The rates of normal vaginal delivery in the syntocinon,
transcervical catheter plus syntocinon, and misoprostol
groups were 72.5%, 77.5%, and 65%, respectively, which did
not show a significant difference between the three groups
based on the chi-square test (Figure 1).
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Table 2. The Distribution of Dependent Variables (Including BMI, Family History and Success Rate in Each Group and Side Effect of the Medications) in the Three Groups
According to the Chi-Square Testa

Groups
Variables

P Value
Syntocinon Misoprostol Transcervical Catheter

with Syntocinon

Family history > 0.05

Yes 8 (20) 9 (22.5) 7 (17.5)

No 32 (80) 31 (77.5) 33 (82.5)

Success > 0.05

Yes 29 (72.5) 26 (65) 31 (77.5)

No 11 (27.5) 14 (35) 9 (22.5)

BMI > 0.05

Thin 6 (15) 2 (5) 2 (5)

NL 25 (62.5) 19 (47.5) 25 (62.5)

Owerwaight 5 (12.5) 17 (42.5) 12 (30)

Obese 4 (10) 2 (5) 1 (2.5)

Side effects of medications > 0.05

Yes 3 (7.5) 1 (2.5) 3 (7.5)

No 37 (92.5) 39 (97.5) 37 (92.5)

aValues are expressed as No. (%).

Side effects of medications in the syntocinon, synto-
cinon group plus transcervical catheter, and misoprostol
groups were 7.5%, 7.5%, and 2.5%, respectively, which did
not show a significant difference between the three groups
based on the chi-square test.

5. Discussion

Different reasons such as fetal death, pregnancy-
related hypertension, fetal abnormalities in the second
trimester, and PROM necessitate the termination of preg-
nancy. In the health centers of some countries, cervical
ripening and induction of labor are performed by oxy-
tocin alone or with a catheter, which increases the dura-
tion of delivery and costs. The use of prostaglandins in
other countries is common because they have low adverse
effects and more success.

The success rate (NVD) in the syntocinon group was
72.5%, in the syntocinon group plus transcervical catheter
77.5%, and in the misoprostol group 65%, which did not
show a statistically significant difference between the
three groups based on the chi-square test (P > 0.05). To-
tally, 10 patients underwent a cesarian section that were ex-
cluded from the study. The incidence of medication side
effects in the syntocinon group was 7.5%, in the syntoci-
non plus catheter group 7.5%, and in the misoprostol group

2.5%, which did not show a significant difference between
the three groups based on the chi-square test (P > 0.05).

The results of this study showed that any of the
three methods (syntocinon, misoprostol and transcervical
catheter with syntocinon) could be used for labor induc-
tion in primigravida women with low Bishop scores. These
methods will improve the Bishop score and prepare the
cervix in a shorter duration, which will reduce the dura-
tion of delivery.

The study of Cromi et al. (17) was performed among 210
women with a gestational age of 34 weeks or more and a
Bishop score of less than 6 in two groups with cervix prepa-
ration by mechanical and pharmacological methods. The
results showed that using the catheter is accompanied by
a higher percentage of normal delivery for 24 hours (68.8%
vs. 49.5%). In addition, the need for oxytocin was higher in
the catheter group (85.7% vs. 54.4%). There was no signifi-
cant difference in terms of improvement of Bishop score,
cesarean rate, and maternal and fetal complications in the
two groups (17).

The results of a study by Sciscione et al. (18) on preg-
nant women with a Bishop score of less than 6 showed no
significant difference in this regard in the two groups of
transvaginal catheters and misoprostol tablets. Also, there
was no significant difference between the groups in terms
of duration of delivery, delivery method, and fetal com-
plications, but the incidence rates of uterine contractions
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Figure 1. Flowchart of pregnancy chart between the three groups (syntocinon, misprostol, and transcervical plus synctocinon)

(uterine tachysystole) and meconium excretion were sig-
nificantly higher in the misoprostol group (18).

Fox et al. (19) showed that in pregnant women who
used vaginal misoprostol or catheter, there was no signif-
icant difference in the mean duration vaginal delivery, ce-
sarean section, or incidence of chorioamnionitis, but in
the group receiving misoprostol, the incidence of uterine
tachysystole was higher.

In a study performed by Pettker et al. (20) in the United
States in 2008, two methods were used for labor induction.
Transvaginal catheters were used for 92 women, and 91 pa-
tients only received oxytocin. The results of their study
showed that the interval between the onset labor induc-
tion and the entrance to the active phase of labor, the inter-
val between the onset labor induction and the time of de-
livery, and the side effects of medications in the two groups
were similar. The results of that study were consistent with
the results obtained in our study (20).

In a study by Cromi et al. (21) conducted in Italy in 2007,
the transvaginal catheters method was assessed. Their re-

sults showed no complications in women who were in-
duced using a transvaginal catheters. They reported that
only 1.5% of the patients had infectious complications, and
no fetal complications were observed. In our study, the fre-
quency of complications in all three groups was relatively
low, which indicates the safety of the methods under in-
vestigation (21). In another study on labor induction in
Brazil in 2010, it was reported that success in the group
that received misoprostol was significantly less than those
receiving oxytocin and transvaginal catheters. However,
the rates of uterine contractions and complications were
similar in the two groups. The results of this study dif-
fered from our observations; the results of our study did
not show any difference between the three groups (22). Plu-
chon (23) in 2014 reported the use of prostaglandin ana-
logues, including gemeprost, dinoprostone, sulprostone,
and misoprostol is one of the common methods to termi-
nate the pregnancy. Their results showed that misoprostol
has the least effects among the analogues, and its side ef-
fects are lower than those of other drugs in the same group.
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In addition, the dosage and method of using misoprostol,
whether oral or vaginal, has no effects on the results (23).
They reported that the best route of treatment for miso-
prostol is vaginal prescribing, which in our study also had
a good effect. In a study conducted by Culver et al. (24) in
2004 on labor induction, it was reported that there was no
difference between the group that received transvaginal
catheters with oxytocin and the patients receiving miso-
prostol, which is consistent with our findings.

A study conducted in 2014 examined the efficacy of
misoprostol for the induction of abortion in the first
trimester of pregnancy. They reported that in sublingual
and vaginal routes, misoprostol showed a significantly
better efficacy than oral administration. In our study,
there were no significant side effects for misoprostol (25).
Mozurkewich et al. (26) used oral misoprostol to induce la-
bor in PROM cases. They reported that there was no need
for a cesarean section during the study.

A study by Clouqueur et al. (27) conducted in France in
2014 examined the various properties of misoprostol and
its effectiveness during pregnancy. In this study, vaginal
misoprostol was shown to be more effective than the oral
method, and the onset of action is shorter. However, de-
spite its benefits, its adverse effects did not differ from the
oral method. They introduced misoprostol as an effective
and safe method (27, 28), which is consistent with our find-
ings. Our study showed that the three methods of syntoci-
non, misoprostol, and transcervical catheter with syntoci-
non could be used to terminate pregnancy in primigravida
women with low Bishop scores, as they are low-risk and ef-
fective methods for cervical preparation. These methods
can also promote the satisfaction of pregnant women by
reducing the duration of labor.
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