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CLINICAL STUDY

Ultrasound-guided intrauterine device insertion: a step closer to painless
insertion: a randomized control trial

Dina Mohamed Refaat Dakhly and Yasmin Ahmed Bassiouny

Department of Obstetrics and Gynecology, Cairo University, Cairo, Egypt

ABSTRACT
Aim of study: To reduce the pain and duration of the intrauterine device (IUD) insertion procedure
through minimizing instrumentation and using trans-abdominal sonography (TAS).
Methods: This randomized control trial was conducted in a university hospital and included 102
eligible females, fulfilling the inclusion criteria. They were randomly assigned into two groups via
1:1 computer-based randomization program; the trans-abdominal guided IUD insertion group
(n¼ 51), and the traditional IUD insertion group (n¼ 51). The main outcomes were the pain experi-
enced during the procedure as scored by the visual analogue score and the duration of the
procedure.
Results: The trans-abdominal guided IUD insertion was found to be statistically superior to the
traditional technique for IUD insertion regarding the pain scores (according to the Visual Analogue
Scale, from 0 to 10) recorded by the candidates (2.4 ± 2.1 vs. 5.0 ± 1.7, p< .001) as well as the time
(in seconds) taken for IUD insertion procedure (32.2± 14.8 vs. 77.7 ± 30.6, p< .001).
Conclusions: Due to the decrease in pain and time taken for IUD insertion, the trans-abdominal
guided technique can be used as a modified technique for IUD insertion.
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Introduction

The intrauterine device (IUD) has long been known to be
an effective contraceptive method. Over the past years, no
change has been noticed in the proportion of women
using IUD (Globally, 14.3% of women of reproductive age
use IUD, and it varies between <2% in some countries and
reaching up to >40% in others [1]), despite its reputation
as a cost effective long acting reversible contraception
(LARC) [2], with high continuation and satisfaction rates
among users [3–5].

IUD insertion can be quite painful as it involves the
use of different instruments: speculum insertion, tenacu-
lum use, manipulation of cervix and application of the
uterine sound. In a study performed by Maguire et al.,
2012, they demonstrated that the pain associated with
uterine sounding can be similar or even worse than that
of the mere IUD insertion [6]. Also, the pain may be
related to the parity; nulliparous females and those with
previous cesarean deliveries, are more likely to encounter
difficult insertion [7,8].

To reduce the pain and discomfort associated with the
procedure, studies were performed to develop more simpli-
fied methods for IUD insertion. Some authors tried a simple
modification to the traditional IUD insertion procedure
including omitting the step for bimanual examination and
uterine sounding [9].

Regarding the use of the different pharmacological
agents, to reduce the pain, many recent studies investi-
gated the use of misoprostol [10–13] in different doses and
routes of administration. They found out that it facilitated

the insertion but with no impact on the associated pain.
Lignocaine, a promising agent in past trials [14,15], recent
data show that it did not decrease the pain scores
during IUD insertion [6]. Prophylactic ibuprofen and other
NSAIDs have also been tried and were found to decrease
the post-insertion pain rather than the insertion pain
[8,16,17]. Researchers even went a step further towards the
use of nitroprusside [18] and inhaled nitrous oxide
(EntonoxVR 22) [19].

The aim of this study was to minimize the pain and dur-
ation of IUD insertion procedure by conducting trans-
abdominal sonographic-guided technique for IUD insertion.

Methods

A parallel, randomized controlled trial was conducted in
Kasr Al Aini hospital, Cairo University, Cairo, Egypt, from
October 2015 to March 2016. The University outpatient
clinic provides a daily walk-in service for over 120 female
patients. These services include IUD insertion, with an aver-
age of 6 cases daily. As the study was performed by two
authors each one attended the gynecologic clinic once
weekly, the sample size was calculated and participants
were recruited over a period of 6 months.

Participants

All females desiring IUD as a method of contraception and
attending the University outpatient clinic were included in
the study. While, those refusing to participate, females

CONTACT Dina Mohamed Refaat Dakhly dinadakhly@gmail.com 60 Mosadak Street, Dokki, Giza 12311, Egypt
� 2017 The European Society of Contraception and Reproductive Health

THE EUROPEAN JOURNAL OF CONTRACEPTION & REPRODUCTIVE HEALTH CARE, 2017
https://doi.org/10.1080/13625187.2017.1381234

D
ow

nl
oa

de
d 

by
 [

41
.2

35
.2

16
.5

1]
 a

t 0
7:

49
 0

5 
O

ct
ob

er
 2

01
7 

http://crossmark.crossref.org/dialog/?doi=10.1080/13625187.2017.1381234&domain=pdf
http://www.tandfonline.com


defined as category 3 and 4 of the World Health
Organization’s (2015) medical eligibility criteria for contra-
ceptive use, [20] or females who desired an immediate
replacement for a removed IUD (which is against the clinic
policy) were excluded from the study.

In all included participants, TCu 380A IUD was inserted,
immediately postmenstrual (day 7–10 of the cycle). Before
starting the study, the institutional review board of Cairo
University approved the study.

Procedure

As a part of our clinic protocol, all females desiring IUD
insertion undergo full history taking and gynaecological
examination as well as trans-vaginal sonography (TVS)
using SonoAce R5 apparatus (Samsung Medison, Seoul,
Korea) to exclude the presence of any contraindications.
Cases who were found eligible to participate in the study
were asked to sign a written informed consent, with all the
details included and verbally explained. So, the participants
only required a single visit to get recruited in the study
and have their IUD inserted.

Randomization was carried out by a specific computer
scheme, which performed a 1:1 simple randomization
method and contained sequential numbers from 1 to 102
(the number of females to be randomized). Accordingly,
the participants were allocated into two main groups: TAS-
guided IUD insertion (A) and the traditional method control
group (B). Random assignments were concealed in sealed
opaque envelopes until the time of enrollment.

After being allocated in one of the two study groups.
The female was asked to lie in lithotomy position. A specu-
lum was inserted in the vagina and adjusted to view the
cervix. A multiple toothed tenaculum is used to swab the
cervix using cotton ball dipped in povidine iodine for disin-
fection. In both groups, an assistant was present placing
the abdominal probe on the female’s suprapubic region.
The ultrasound monitor was only visualized by the phys-
ician and blinded for the participants.

Then an IUD was inserted by one of the two studied
methods:

In the TAS-guided IUD insertion group (group A): the par-
ticipant was asked to have a full bladder. Full bladder helps
to displace the bowel out of the pelvis and acts as an
acoustic window for high frequency sound waves and to
straighten the angle between the uterine body and cervix
in anteverted uterus [21,22], performing the function of the
tenaculum. Participants, who did not have full bladder,
were asked to return after 30–60 minutes, but their exact
number was not recorded. In this group, the assistant
applied the TAS probe (operating at 2.5–3.5MHz) to the
suprapubic region to view the bladder and the longitudinal
section of the uterine body cervix and vagina. Then the
IUD was introduced vaginally under TAS vision directly
passing through the cervical canal and entering the uterine
cavity, till it was placed safely (under vision) in its proper
position.

The traditional method of IUD insertion (group B) was
done as following:

The tenaculum was used to grasp the anterior lip of the
cervix, and then a uterine sound passed through the cer-
vical canal to reach the fundus and estimate the

appropriate length for IUD insertion. Then the IUD was
inserted in a traditional way. In this group, the TAS probe
was applied but not functioning. It was used to nullify the
placebo effect of the presence of the assistant or the probe
that can affect the perception of pain by the participants.

To ensure successful insertion, a TVS was done following
the procedure, which was not included in the recorded
procedure time.

Assessment and outcome variables

The duration of the procedure was recorded in seconds
(from the step after application of povidine iodine to the
cervix) in both groups, by a stopwatch, until the speculum
was removed. The participant was then asked to report the
level of pain she felt during the procedure using the Visual
Analog Scale (VAS) (from 0 to 10, in which ‘0’ is no pain
and ‘10’ is the worst possible pain) [10].

Statistical analysis

Data were statistically described in terms of mean± stan-
dard deviation (± SD), median and range or frequencies
(number of cases) and percentages when appropriate.
Comparison of numerical variables between the study
groups was done using Student t test for independent sam-
ples in comparing two groups when normally distributed
and Mann Whitney U test for independent samples when
not normally distributed. For comparing categorical data,
Chi square (c2) test was performed. Exact test was used
instead when the expected frequency is less than 5.
p Values less than .05 was considered statistically significant.
All statistical calculations were done using computer pro-
gram SPSS (Statistical Package for the Social Science; SPSS
Inc., Chicago, IL) release 15 for Microsoft Windows (2006).

Sample size calculation

It was done using the comparison of occurrence of moder-
ate to severe pain during IUD insertion between cases in
which IUD will be placed under trans-abdominal sono-
graphic guidance and those in which IUD will be placed in
a traditional way. Calculation was done based on compar-
ing 2 proportions from independent samples using Fisher
Exact test, a-error level was fixed at .05 and the power was
set at 80%. As previously published [11], moderate to
severe pain occurred in 37.2% of cases pretreatment with
misoprostol while 66.7% of non-treated cases experienced
such pain. Accordingly, the optimum sample size should be
51 cases in each arm. Sample size calculation was done
using PS Power and Sample Size Calculations software, ver-
sion 3.0.11 for MS Windows (William D. Dupont and Walton
D. Vanderbilt, Nashville, TN).

Results

IUD was initially offered to 124 females (as shown in
Figure 1); 19 eligible females refused to participate in the
study; 3 participants did not meet the inclusion criteria of
(undiagnosed vaginal bleeding, purulent cervicitis).
Therefore, 102 patients were randomized into two groups;
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the TAS-guided IUD insertion group (51) and the traditional
IUD insertion group (51).

The demographic criteria of both groups are shown in
Table 1. No evidence of statistical significance was detected
when comparing age, gravidity, parity, body mass index
(BMI), previous deliveries, past history and duration of IUD
use and previous IUD-associated complications.

Table 2 expressed comparison between the two studied
interventions; this showed a statistically significant difference

in favour of the TAS-guided IUD insertion technique regard-
ing the pain score recorded by the participating females and
the duration of the process of IUD insertion. Table 2 also
expressed the complications of the procedures as:

� Failed IUD insertion, represents failure of passage of the
uterine sound in the traditional group (group B), or fail-
ure of the passage of the IUD itself through the internal
os in Group A.

Assessed for eligibility (n= 124) 

Excluded (n= 22) 
♦ Not meeting inclusion criteria (n=3) 
♦ Declined to participate (n=19) 
♦ Other reasons (n= 0) 

Analysed (n=51)  
♦ Excluded from analysis (n=0)

Lost to follow-up (n= 0) 

(TAS guided IUD insertion)(n= 51) 

♦ Received allocated intervention (n= 51)

Lost to follow-up (n= 0) 

(Traditional group) (n=51) 

♦ Received allocated intervention (n=51)

Analysed (n= 51)  
♦ Excluded from analysis (n=0)

Allocation

Analysis

Follow-Up

Randomized (n=102) 

Enrollment 

Figure 1. CONSORT 2010 flow diagram.

Table 1. The demographic criteria of the two groups.

Criteria
TAS-guided IUD
insertion (n¼ 51)

Traditional IUD
insertion (n¼ 51) p Value

Age (years) 31.3 ± 5.8 31.5 ± 5.0 .87
Gravidity 2 (1–5) 2 (1–5) .30
Parity 2 (1–6) 2 (1–4) .07
BMI (kg/m2) 28.7 ± 3.5 28.5 ± 3.6 .78
Nulligravida 2 (3.9%) 1 (1.9%) 1.00
Previous vaginal delivery 26 (50.9%) 21 (52.9%) .42
Previous 1 CS 14 (27.5%) 24 (47.1%) .06
Previous 2 or more CS 9 (17.6%) 5 (9.8%) .39
History of previous IUD insertion (times) 1 (0–3) 0 (0–3) .39
Number of females with previous IUD use 25 (49%) 17 (33.3%) .16
Duration of previous IUD insertion (years) 2.4 ± 2.8 1.6 ± 2.2 .15
Previous IUD-associated complication:

Bleedinga 8 (15.7%) 11 (21.6%) .61
Colicsb 7 (13.7%) 8 (15.7%) >.99
Pregnancy 0 (0%) 2 (3.9%) .49

BMI: body mass index, CS: caesarean section, IUD: intrauterine device, TAS: trans-abdominal sonography.
All values are expressed in mean ± SD; or in n (percentage), median (range).
p Value is significant if <.05.
aExcessive menstrual flow, intermenstrual bleeding or spotting.
bIUD associated dysmenorrhea, or intermenstrual colics.
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� Misplaced IUD, occurs when the distance between the
upper end of the IUD to the external uterine fundus is
>2 cm, as identified by ultrasonography [23].

Discussion

In this study, TAS-guided IUD insertion was introduced to
help in reducing the pain associated with the IUD insertion
procedure. It was used and compared with the traditional
technique for IUD insertion.

Findings and interpretations

We recruited 102 candidates fulfilling the inclusion criteria. It
was found that there was significantly less pain sensation and
shorter duration in favour of the TAS-guided IUD insertion.

We attribute those findings to the fact that we did not
use a tenaculum to grasp the cervix nor sound the uterus.
An important point to be mentioned is that some experi-
enced gynaecologist practice blind IUD insertion in which
they insert the IUD in a traditional way but without grasp-
ing the cervix to reduce the pain. However, this procedure
was not verified by scientific researches, needs good experi-
ence and carries the risk of uterine perforation, which can
be avoided using ultrasound guidance.

It is believed that pain can be one of the reasons that
hold back the further increase in the use of IUD as a
method of contraception. Many studies involve the use of
pharmaceutical agents to reduce the pain, either before the
insertion (oral analgesia, cervical ripening/priming and local
anesthesia), during the insertion procedure (local anesthesia
administered reactively) or after the end of the procedure
(non-steroidal anti-inflammatory drugs [NSAIDs] and opioid
analgesia), and were found to lack the sufficient evidence
that support their routine use [24,25].

Psychological preparation of the female for the proced-
ure was tried by Newton and Reading. They found out that
explaining the procedure to the female helped to decrease
the anxiety towards the procedure and subsequently the
perception of pain [25].

Estimation of the duration of IUD insertion is one of the
main outcomes of this study; this also has not been
assessed in previous studies. The fact that the traditional
method required more steps and instrumentations, led to
the significant difference between the two procedures
favoring the new technique. Although the difference seems
minor, but to the female patients, it is considered huge.
Furthermore, the more the pain the patient experiences,
the more they move and consequently the more increased
difficulty and the duration of the procedure.

Certainly, the nulliparous females are considered as a
challenge to the introduced technique. It is doubtful that

IUD applicator could be successfully inserted without a ten-
aculum and prior sounding due to their extremely flexed
uterus, unfortunately there was a small number of nullipar-
ous females recruited, as in Egypt, IUDs are scarcely used
as their method of contraception due to the absence of
the desire to delay pregnancy after marriage, in fact
getting pregnant becomes the main concern of the newly
married couples, and also due to the delay in the age of
marriage.

Strengths and weakness of the study

The strength of the study is attributed to being a random-
ized controlled trial. However, this introduced technique
has some limitations: (i) it requires the presence of a full
bladder, which may add pain during speculum insertion
and it can be time consuming as well, (ii) the need for
presence of an assistant with sonographic knowledge to
place the TAS probe, however by our experience through
this study, it was easy to direct the regular attending nurse
to place the probe on the suprapubic region, and finally,
(iii) the need for the presence of an ultrasound device in
the setting which may not be feasible in some developing
countries’ clinics due to the limited resources.

This was not a limitation in our study, as there is usually
an ultrasound machine present in every gynecology clinic.
So consequently, in this study there was no increase in the
cost neither on the patients nor the doctors. Also, this
study did not aim to analyze the cost-effectiveness of the
procedure and its further applicability in different settings.

This study is not the first trial conducted by our team.
There was a previous pilot study conducted to test the
feasibility of such technique (ClinicalTrials.gov Identifier:
NCT02393495).

Unanswered questions and future research

Proper assessment of the TAS-guided IUD insertion in nul-
liparous females and those with more than two previous
cesarean deliveries, as well as analyzing the cost-effective-
ness of the procedure in the different settings.

Conclusion

The TAS-guided IUD insertion technique can be used as a
new modality for IUD insertion reducing the pain and dur-
ation of procedure.
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Table 2. The difference between the two interventions.

Criteria
TAS-guided IUD
insertion (n¼ 51)

Traditional IUD
insertion (n¼ 51) p Value

Pain during IUD insertion (scale from 0 to 10) 2.4 ± 2.1 5.0 ± 1.7 <.001�
The duration of the IUD insertion procedure (seconds) 32.2 ± 14.8 77.7 ± 30.6 <.001�
Failed insertion 1 (1.9%) 2 (3.9%) >.99
TVS following insertion

IUD in place 50 (98%) 46 (90.2) .20
Misplaced 0 (0%) 3 (5.9%) .24

IUD: intrauterine device, n: number, TAS: trans-abdominal sonography, TVS: trans-vaginal sonography.
Values are expressed in mean ± SD; or in n (percentage).�p Value is significant if <.05.
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