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ORIGINAL RESEARCH ARTICLE

Benefits of vaginal misoprostol prior to IUD insertion in women with previous
caesarean delivery: a randomised controlled trial

Ahmed M. Mageda, Gamal Youssefa, Ashraf Eldalya, Eman Omrana, Mohamed El Naggarb,
Ahmed Abdel Haka, Amal Kotbc and Asmaa I. Ogilaa

aDepartment of Obstetrics and Gynaecology, Kasr Al Ainy Medical School, Cairo University, Cairo, Egypt; bDepartment of Obstetrics and
Gynaecology, Zefta General Hospital, Zefta, Egypt; cDepartment of Obstetrics and Gynaecology, Beni Suef University, Beni Suef, Egypt

ABSTRACT
Objective: The aim of the study was to evaluate the value of vaginal misoprostol 6 h prior to intra-
uterine device (IUD) insertion in women with previous Caesarean delivery.
Methods: A double-blind randomised controlled trial was conducted in 120 women who were eli-
gible for IUD insertion. Participants were randomly divided to receive either 600lg vaginal miso-
prostol or placebo 6h before IUD insertion. The primary outcome measure was the pain score
during the procedure. Secondary outcome measures were failure of insertion, insertion difficulty
score, complications of IUD insertion and side effects related to misoprostol.
Results: Pain and insertion difficulty scores were significantly lower in the misoprostol group com-
pared with the placebo group (5.7 ± 1.4 vs. 6.5 ± 0.9 and 4.1±1.1 vs. 5.4± 2.2, respectively; p< .001).
More women experienced nausea, vomiting (5 vs. 0; p¼ .06) and cramps (10 vs. 0; p< .001) in the
misoprostol group than in the placebo group, respectively.
Conclusions: The use of misoprostol before IUD insertion is associated with less painful and easier
placement.
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Introduction

Today there is an ever-increasing variety of effective contra-
ceptive methods. Although all have side effects, they offer
a lower risk than that conferred by pregnancy [1]. In the
USA, 50% of pregnancies are unintended [2] and 50% of
these end in abortion [3]. This suggests an unmet need for
good contraceptive counselling [4].

Contraceptive methods are classified according to their
effectiveness. The top tier offer the highest level of effect-
iveness (defined as< two pregnancies per 100 women per
year) and fulfil the criteria of ease of use, long duration of
action, minimal need for return visits to the clinic and min-
imal user motivation or intervention. These methods
include intrauterine contraception, subdermal contraceptive
implants and male and female sterilisation [1].

The American Congress of Obstetricians and
Gynecologists encourages all women, especially adoles-
cents, to use long-acting reversible contraception [5].
Although intrauterine contraception is safe and reliable [6]
and has a very low failure rate (0.2–0.6 per 100 women per
year) [7], it is used by only 7.6% and 14.5% of contraceptive
users in developed and developing countries, respectively
[8]. In the USA, intrauterine contraceptive use increased
from 2% to 10% between 2002 and 2008 [9]. In 2015, the
intrauterine device (IUD) was chosen by about 17% of
contraceptive users in Asia, and in 12 Asian countries by
more than 20% of users [10].

The low rate of intrauterine contraceptive use is related
to fear of pain by the user and insertion difficulties encoun-
tered by the provider [11]. Insertion was associated with

anxiety in 86% of women and discomfort in 41% [12].
Failure of insertion occurs in up to 14% and 20% of parous
and nulliparous women, respectively [13]. Insertion-associ-
ated pain is related to speculum insertion, tenaculum trac-
tion on the cervix, sounding of the uterus, passing of the
insertion tube through the cervix and placement of the
device within the uterine cavity [14].

It has been suggested that difficulty and failure of inser-
tion are experienced more in nulliparous women (adjusted
odds ratio [AOR] 5.19; 95% confidence interval [CI] 2.49,
10.82) and in those with previous Caesarean delivery (AOR
5.38; 95% CI 2.58, 11.22), due to a narrower cervical os [15].
Fouda et al. [16] found that women who had delivered
only by Caesarean section experienced more pain with IUD
insertion compared with women with previous vaginal
delivery. Many investigators have studied how to minimise
insertion pain or failure [16–24]. Few studies, however,
have assessed any measure to decrease pain or difficulty
during IUD insertion in women with previous Caesarean
delivery (and no prior vaginal delivery) [22,23]. Pergialiotis
et al. [14] conducted a meta-analysis of clinical trials of
analgesic options for IUD placement. Owing to the small
number of trials, however, they concluded that further
studies were needed before a conclusion could be reached.

Misoprostol is a synthetic and inexpensive prostaglandin
estrone analogue. It may be administered orally or vaginally
the night before and, if needed, again in the morning
before minimally invasive gynaecological procedures such
as hysteroscopy, to assist cervical softening. Its use, how-
ever, is associated with side effects such as abdominal
cramps, uterine bleeding, shivering, nausea, vomiting and
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diarrhoea [25]. Studies have yielded conflicting results
about misoprostol use before IUD insertion. Some have
reported easier insertion but no effect on pain [18,19],
while others have reported no beneficial effects at all
[20,21]. One study reported benefits in both ease of inser-
tion and pain [22]. The aim of our study was to evaluate
the value of vaginal misoprostol administration 6 h prior to
IUD insertion in women with previous Caesarean section
and no previous vaginal delivery.

Methods

We conducted a double-blind randomised controlled trial
at the Kasr Al Ainy Medical School family planning clinic
between April and November 2017. After obtaining
approval from the local ethics committee, women who
agreed to participate gave their signed informed consent
after explanation of the trial benefits and hazards. All pro-
cedures were carried out in accordance with the ethical
standards of the institutional and/or national research com-
mittee and with the 1964 Declaration of Helsinki and its
later amendments or comparable ethical standards. The
trial was registered with ClinicalTrials.gov (NCT03081442);
reporting of the study conforms to CONSORT criteria.

Participants were women requesting IUD insertion, aged
between 25 and 40 years. All participants had one or more
previous Caesarean deliveries and no previous vaginal
deliveries. Exclusion criteria included women with the fol-
lowing: a contraindication for misoprostol use, such as
pregnancy or prostaglandin allergy; a medical disorder,
such as diabetes, hypertension or bleeding; a psychological
or neurological disorder associated with altered pain sensa-
tion; a history of dysmenorrhoea; a contraindication for IUD
use such as a gynaecological malignancy, pelvic inflamma-
tory disease or undiagnosed abnormal vaginal bleeding; an
abnormally distorted uterine cavity such as an anomalous
uterus or submucous myoma.

The study included 120 women who were eligible for
the placement of a copper T 380A IUD. Participants were
randomly divided into two equal groups. The first group
received 600lg misoprostol (Misotac; Sigma
Pharmaceutical Industries, Quesna, Egypt) deep in the
vagina 6 h before IUD insertion. The second group received
placebo manufactured by Cairo University Faculty of
Pharmacy that was equal in shape, weight and colour to
the misoprostol tablet. The misoprostol and placebo tablets
were inserted digitally by an experienced gynaecologist
(MEN) taking care not insert the medication into the cervix.

To ensure that there was an equal balance of partici-
pants, blocked randomisation (randomised block size of 4
and 6) with a ratio of 1:1 was carried out by a statistician
who was not involved in the management of the patients.
The misoprostol and placebo tablets were put into an opa-
que envelope with a serial number. The key for the allo-
cated group according to the serial numbers was kept until
the end of the study by this statistician. The investigators
who inserted the IUDs and collected important data,
the patients, and the statistician who performed the
final data analysis were blinded to the group allocations
(group 1 or 2).

After counselling of all participants about the types of
IUD, their advantages and disadvantages, each woman was

given a complete evaluation through a patient history as
well as general, abdominal and pelvic examinations.
A misoprostol or placebo tablet was inserted in the early
morning by a clinic gynaecologist. The participants were
then told they could go home and return after 6 h for
placement of the IUD.

A copper T 380A (Pregna International, Mumbai, India)
was inserted on the 5th or 6th day of the menstrual cycle.
The cervix was first exposed and cleaned with a povido-
ne–iodine solution. After sounding of the uterus, the IUD
was folded into the insertion tube. A tenaculum was used
to gently straighten the angle of the uterus before insertion
of the IUD. The strings were then cut to project about 2 cm
from the external cervical os. This technique was used in all
participants without the aid of ultrasound guidance or cer-
vical dilation.

The primary outcome measure was the pain score
reported by participants during the procedure (measured
within 5min of insertion of the IUD tube). Pain scores were
measured using a visual analogue scale (VAS) consisting of
a 10 cm horizontal straight line on which 0 cm corre-
sponded to no pain and 10 cm to the worst pain.
A research assistant held the VAS sheet for the participant
to select the point that corresponded to the level of pain
she had experienced. Women with a pain score �5
received one intramuscular injection of 75mg/3ml diclofe-
nac sodium (Voltaren; Novartis, Basel, Switzerland) after
insertion of the IUD.

Secondary outcome measures were failure of IUD inser-
tion and difficulty score of IUD insertion (measured similarly
to pain on a scale from 0 to 10 by the gynaecologist carry-
ing out the procedure) [22,24]. Other outcome measures
included side effects related to misoprostol use (abdominal
cramps, nausea and vomiting) and complications related to
IUD insertion (uterine perforation and bleeding).
Participants were asked about side effects immediately
prior to IUD insertion to ensure that they were related to
the drug and not to the insertion procedure itself.

Sample size calculation was based on the difference in
pain scores between the two study groups as the primary
outcome. Based on a previous study that assessed pain
scores during IUD insertion in women with no previous
vaginal delivery (to provide baseline outcome data for the
placebo group) in which the average pain score during IUD
insertion in women in the control group was 6.5 (standard
deviation [SD] 1) [23], we set the minimal clinically signifi-
cant difference in pain scores at 0.5 (i.e. the pain score in
the misoprostol group should be less than that of the pla-
cebo group by at least 0.5). We therefore needed 60 partici-
pants in each study group in order to detect this difference
with 80% power and an alpha level of 0.05. Sample size
calculation was done using IBM SPSS Sample Power soft-
ware, release 3.0.1 (IBM, Armonk, NY).

Statistical analysis

Normal distribution of data was assessed using the
Kolmogorov–Smirnov test (in addition to a Q–Q probability
plot) and, accordingly, the mean± SD or median (range)
was used to describe the data. Student’s t test, the
Mann–Whitney U test, the v2 test and Fisher’s exact test
were used to compare the two study arms. A multivariate
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stepwise linear regression model was used to assess the
effect of misoprostol on pain score during IUD insertion,
adjusting for body mass index (BMI), education (intermedi-
ate vs. high), number of previous Caesarean sections, pos-
ition of the uterus (anteverted vs. retroverted), length of
time (months) since last delivery and previous IUD inser-
tion. A p value <.05 was considered significant. Precision of
outcome data was described in the form of 95% CIs for
each statistic. An intention-to-treat analysis was planned at
the start of the study. Nevertheless, all participants contin-
ued the study as per protocol. Statistical analysis was done
using IBM SPSS software, version 23 (IBM).

Results

A flowchart of the study population is shown in Figure 1.
There were no significant differences in baseline character-
istics between the two study groups (Table 1). Pain scores
felt by the patients and difficulty scores recorded by the
investigator in women with one or more Caesarean deliv-
eries were significantly higher in the placebo group than in
the misoprostol group (Table 2). There were no significant
differences between the two groups as regards the number
of failed insertions and instances of bleeding or perforation
(Table 2). A higher number of women experienced nausea,

vomiting and cramps in the misoprostol group compared
with the placebo group (Table 2). The difference was statis-
tically significant, however, only in women who experi-
enced cramps. After adjustment for BMI, educational level,
number of previous Caesarean sections, position of the ute-
rus, length of time since last delivery and previous IUD
insertion, the mean pain score during IUD insertion was 0.7
lower in the misoprostol group than in the placebo group
(95% CI: �0.5, �0.9; p¼ .03) (Table 3).

Discussion

Findings and interpretation

Use of misoprostol before IUD insertion is associated with
less painful and easier placement. The mechanism of action
of misoprostol simulates other prostaglandins which modify
the cervical extracellular matrix structure to achieve ripen-
ing [26]. We found that women who had misoprostol prep-
aration of the cervix recorded much lower pain scores
during IUD insertion compared with women who had
received placebo. Furthermore, we found that IUD insertion
was much easier in the misoprostol group than in the pla-
cebo group, as there was significantly less resistance at the
level of the internal cervical os. There was also a lower,
non-significant incidence of complications such as

Women attending a family planning 
clinic who had delivered previously only 
by Caesarean section were screened 

for eligibility (n=130) 

Excluded (n=10) 
♦ Not meeting inclusion criteria (n=8) 
♦ Declined to participate (n=2) 

Analysed (n=60)

No follow-up was intended in the study 

Allocated to misoprostol group (n=60) 
♦ Received allocated intervention (n=60)

No follow-up was intended in the study 

Allocated to placebo group (n=60) 
♦ Received allocated intervention (n=60)

Analysed (n=60)

Allocation 

Analysis 

Follow-up 

Randomised (n=120) 

Enrolment 

Figure 1. Flowchart of the study population.
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perforation and vaginal bleeding in the misoprostol group.
We believe that recalculation of the sample size with con-
sideration of these complications as the primary outcome is
probably needed to assess clinical significance. The use of
misoprostol was associated with a significantly higher inci-
dence of abdominal cramping, but the higher incidence of
nausea and vomiting in the misoprostol group was not
statistically significant.

Preutthipan and Herabutya [27] found a more dilated
cervical os with lower cervical resistance after administra-
tion of either oral or vaginal misoprostol before gynaeco-
logical procedures such as hysteroscopy and curettage. In
our study, two insertions failed due to a very narrow cervix
in the placebo group. There were no insertion failures in
the misoprostol group. Side effects (of which abdominal
cramping was the most predominant) occurred in 16.7% of
women in the misoprostol group and in 0% in the placebo
group. The overall incidence of side effects of misoprostol
in our study was in line with findings of other studies [19].

Similarities and differences in relation to other studies

S€a€av et al. [18] studied the benefits of 400 lg sublin-
gual misoprostol taken 1 h before IUD insertion in

nulliparous women. They found that misoprostol helped
the insertion procedure especially in those with a narrow
cervix and there were no differences in perceived pain. In
a randomised controlled trial, Scavuzzi et al. [19] reported
easier and less painful IUD insertions in nulligravidas
administered 400 lg misoprostol vaginally 4 h before the
procedure [19]. In women with a previous failed IUD
insertion, administration of 100lg misoprostol vaginally
10 h and 4 h before reattempting insertion was associated
with better results after adjustment for possible confound-
ers [28]. In a recent randomised controlled trial, vaginal
administration of 400 lg misoprostol 3 h before IUD inser-
tion was associated with less difficulty and pain and a
higher success rate in women with previous Caesarean
delivery [22].

In a randomised controlled trial to evaluate the value of
misoprostol before IUD insertion, Dijkhuizen et al. [20]
found no significant benefit with regard to insertion failure.
Their study, however, was conducted in a heterogeneous
group including both multiparous and nulliparous women.
This raises the question whether pre-administration of
misoprostol is beneficial in all women or only in those with
a higher risk of difficult insertion such as nulliparous
women and those with previous Caesarean delivery [20].

Table 1. General characteristics of the study population.

Characteristic Misoprostol group (n¼ 60) Placebo group (n¼ 60) Difference between groups (95% CI) p value

Age, years 29.2 ± 6.1 28.8 ± 4.6 0.4 (�1.6, 2.4) .69
Education
Intermediatea 43 (71.7) 40 (66.7) 0.05 (�0.12, 0.22) .55
Highb 17 (28.3) 20 (33.3) – –

BMI, kg/m2 27.1 ± 2.8 28 ± 3.1 �0.95 (�1.98, 0.08) .09
Months since last delivery 4.6 ± 2.7 5.4 ± 2.5 �0.77 (�1.7, 0.18) .12
Previous IUD insertion 28 (46.7) 32 (53.3) �0.07 (�0.25, 0.11) .47
Number of previous CS 2 (1–5) 2 (1–5) 0 (�0.001, 0.001) .85
1 29 (48.3) 28 (46.7) 0.013 (�0.16, 0.19) .86
�2 31 (51.7) 32 (53.3) – –

Position of uterus
Anteverted 48 (80.0) 51 (85.0) �0.05 (�0.18, 0.08) .63
Retroverted 12 (20.0) 9 (15.0) – –

Values are mean ± SD, median (range) or n (%).
aSchool education to a maximum of high school.
bCollege education or higher (postgraduate education).
CS: caesarean section.

Table 2. Pain during IUD insertion and secondary outcome data.

Characteristic Misoprostol group (n¼ 60) Placebo group (n¼ 60) Difference between groups (95% CI) p value

Pain score during IUD insertiona 5.7 ± 1.4 6.5 ± 0.9 �0.8 (�0.4, �1.2) <.001
Difficulty score during IUD insertiona 4.1 ± 1.1 5.4 ± 2.2 �1.3 (�0.7, �1.7) <.001

In women with previous 1 CS 3.2 ± 0.6 4.6 ± 0.7 �1.4 (�1.2, �1.6) <.001
In women with previous �2 CS 5.94 ± 1.3 6.7 ± 1.8 �0.8 (�0.2, �1.3) <.001

Failed insertion 0 (0) 2 (3.3) 0.03 (�0.08, 0.01) .49
Perforation 0 (0) 1 (1.7) �0.02 (�0.05, 0.02) .9
Bleeding 1 (1.7) 2 (3.3) �0.02 (�0.07, 0.04) .9
Nausea and/or vomiting 5 (8.3) 0 (0) 0.08 (�0.01, 0.15) .06
Abdominal cramps 10 (16.7) 0 (0) 0.01 (�0.001, 0.02) <.001

Values are mean ± SD or n (%).
aPain and difficulty scores were rated on a scale from 0 to 10.
CS, Caesarean section.

Table 3. Multivariate stepwise linear regression model to assess the effect of misoprostol on insertion paina.

Characteristic
Beta coefficient (adjusted
difference for pain score)

95% CI for beta coefficient (95% CI for
adjusted difference for pain score) p value

Group (misoprostol group vs. placebo group) �0.7 (�0.5, �0.9) .03
aThe model was adjusted for BMI, education (intermediate vs. high), number of previous Caesarean sections, position of the uterus (anteverted vs. retro-
verted), length of time (months) since last delivery and previous IUD insertion.
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Swenson et al. [24] found no beneficial effect of self-
administered 400 lg buccal or vaginal misoprostol before
IUD insertion in nulliparous women. Vaginal self-administra-
tion of misoprostol and inconsistent route of intake may be
the reason behind their differing results. Other studies have
also failed to demonstrate any benefit of misoprostol use
prior to IUD insertion [21,23]. Different results from ours
may be due to different study populations and different
misoprostol dosages and methods of administration.
A meta-analysis by Pergialiotis et al. [14] confirmed the het-
erogeneous methodology of studies evaluating misoprostol
before IUD insertion and the need for further studies.

Strength and weaknesses of the study

To the best of our knowledge, ours is the first randomised
controlled double-blind study using a 600 lg dose of miso-
prostol in women with previous Caesarean section seeking
IUD placement. Our study has some limitations. The out-
come for all studies assessing pain scores is subjective and
can be affected by many factors. We did, however, try to
overcome this limitation by a randomisation plan that gave
an equal balance of different participants (with different
pain perception thresholds) in the study. In addition, we
excluded women with psychological or neurological disor-
ders associated with altered pain sensation and we per-
formed regression analysis to adjust for possible
confounders in baseline characteristics that could affect the
difference in pain scores between the study groups.

Unanswered questions and future research

An experienced gynaecologist carried out the IUD inser-
tions, which is not the case in everyday practice. Therefore,
to increase the external validity and generalisability of our
findings, further research is recommended among gynae-
cologists with varying levels of experience, use of other
intrauterine contraceptive methods (i.e. levonorgestrel-
releasing intrauterine system) and inclusion of other types
of participants, such as those with bleeding or medical
disorders.

Conclusions

Our study found that 600lg misoprostol administered vagi-
nally 6 h before IUD insertion in women without prior vagi-
nal delivery facilitated the insertion process and decreased
the pain felt during insertion. We therefore recommend its
use in this group of women.
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