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Randomized Double-Blind Clinical Trial of Eutectic Mixture of Local 
Anesthetic Creams in Reducing Pain During Hysterosalpingography
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Background: Hysterosalpingography (HSG) is considered as a primary test in infertility work up worldwide due to its reliability in 
evaluating abnormalities related to the uterus and fallopian tubes.
Objectives: To assess the efficacy of applying eutectic mixture of local anesthetics (lidocaine-prilocaine cream) (EMLA) on the uterine 
cervix in reducing pain during HSG.
Patients and Methods: Eighty patients undergoing HSG as part of infertility evaluation were randomly allocated to groups receiving 
either EMLA (N = 40) or placebo cream (N = 40) in a double-blinded prospective study. Fifteen minutes before HSG, 5 grams of 5% cream 
was applied to the uterine cervix using a cervical applicator. The degree of pain experienced by the patient was evaluated during and after 
HSG at five predefined steps on a visual analogue scale (VAS).
Results: There was no significant difference in the efficacy between EMLA and placebo creams in pain perception during the entire 
procedure. There was no significant difference in long term pain perception half an hour after the HSG performance.
Conclusions: This study does not support the use of EMLA for HSG.
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1. Background
Hysterosalpingography (HSG) is considered as a pri-

mary test in infertility work up worldwide due to its reli-
ability in evaluating abnormalities related to the uterus 
and fallopian tubes. Despite rare complications, lower 
abdominal pain is found as the patient’s main complaint 
during and after test performance (1). A number of tech-
niques have been introduced to reduce the severity of 
pain, including substituting balloon catheter instead of 
a metal canola or using water based contrast media (2-
5). Pain medications before and during HSG such as oral 
non-steroidal anti-inflammatory drugs or intravenous 
opioid analgesics have also been used (6, 7). Topical pain 
medication and local anesthetics either inserted into the 
uterus or applied on the uterine cervix before the proce-
dure have been also examined in different studies (8, 9). 
Liberty et al. reported that eutectic mixture of local anes-
thetics (lidocaine-prilocaine) (EMLA) applied on the cer-
vix significantly decreased discomfort during cervical in-
strumentation, which is found as the most painful step, 
and no complication was declared (1). With increased 
demand for HSG, mainly due to advances in reproduc-

tive medicine, there is an increasing need to introduce 
a safe and effective medication and technique to reduce 
pain during this procedure.To the best of our knowledge, 
this is the  first study using ELMA among Iranian infertile 
women.

2. Objectives
The objective of this study was to assess the efficacy of 

the topical anesthetic (lidocaine 2.5%/prilocaine 2.5%) 
combination cream to reduce pain during and after HSG 
at five predefined steps (speculum application, cervical 
instrumentation of the tenaculum and cannula, at the 
end of uterine filling, speculum and cannula withdrawal 
and 30 minutes after the procedure).

3. Patients and Methods
This was a randomized double-blind clinical trial con-

ducted from January 2011 to March 2012 at Mahdieh Hos-
pital in Tehran. The study population consisted of wom-
en who were referred to the department of radiology for 
HSG during infertility investigation. Patients were con-
sidered eligible if: 1) They were alert, orientated and co-
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operative to response to the visual analogue scale (VAS). 
2) They signed the informed consent to participate in the 
clinical trial before entering the study.

Patients were excluded if: 1) They had a history of hyper-
sensitivity to local anesthetics or were strictly prohibited 
to use local anesthetics. 2) They had used oral analgesics 
before the procedure. 3) They had a history of chronic pel-
vic pain or dysmenorrhea. 4) They could not cooperate or if 
there was any problem during the procedure such as diffi-
culty in instrument application or difficulty in uterine ex-
pansion when there was need for more contrast injection.

A statistical type I error (alpha) of 0.05, power of 80%, 
mean difference of 1.6 in VAS (4.9 for the placebo group vs. 
3.3 for the EMLA group) and an equal standard deviation 
of 2.5 for both groups altogether yielded a sample size of 
40 in each group. Eighty-four women were assessed for 
eligibility; four were excluded from the study, two for 
stenosis of the internal cervical os and two because they 
used oral analgesics before the procedure.

A 10-point VAS (0 = no pain and 10 = severe pain) was 
used to represent the level of perceived pain intensity 
by patients. All patients were asked to sign a written 
consent after they were informed clearly about the HSG 
procedure, study design and VAS and its application. VAS 
is a unidimensional pain scale, first developed by Wood-
forde and Merskey (10). It is one of the most commonly 
accepted measures for the assessment of pain intensity 
(11). Traditionally, VAS consisted of a 100-mm horizontal 
line and the participant was asked to mark the line at 
the point that represents pain intensity (0 = no pain and 
10 = pain as bad as it could possibly be), the score deter-
mined by using a ruler and measuring the distance from 
0 to the patient’s mark, providing a range of scores from 
0 to 10, on a white loose leaf of paper. Paper and pencil 
administration of the scores is an impractical technique 
in busy clinical settings and in this study (like similar re-
cent studies); we used a common approach of numerical 
rating VAS that simply required patients to state whole 
numbers from 0 to 10. The protocol was approved by Sha-
hid Beheshti Medical Ethics Department and the Review 
Committee for Reproductive Medicine.

Patients were randomized to EMLA or control groups by 
a computer generated random allocation. We used block 
randomization without stratifying on confounder vari-
ables. A statistician generated the allocation sequence. 
Forty patients were randomized to the EMLA-treated 
group, and 40 to the placebo-control group. Before com-
pleting a questionnaire, participants were randomly allo-
cated by specifying numbers on questionnaires by a sec-
retary. The people who generated the allocation scheme 
were not involved in ascertaining eligibility, performing 
the procedure, and assessing the outcome. Both the HSG 
operator and the patient were blinded to the randomiza-
tion. A researcher and HSG operator blinded to the ran-
domization recorded the pain score specified by the pa-
tient at each stage of the procedure.

3.1. Cream Application and HSG
In patients allocated to the EMLA treated group, 5 grams 

of EMLA cream (Astra Zeneca) was applied tothe cervix 
by an applicator. In the control group, a placebo cream 
identical in color, smell and texture was used. The cream 
was placed on the uterine cervix using a vaginal specu-
lum and a vaginal applicator 15 minutes before the pro-
cedure. The patient was placed in the lithotomy position 
on the radiology table. The procedure was performed 
under strictly sterile conditions. After insertion of the 
speculum, the cervix was localized and cleaned with 
povidone-iodine solution. Before cannulation, the cervix 
was grasped with a single-toothed tenaculum forceps at 
12 o’clock position.

After cannula placement and removal of the speculum, 
installation of water-soluble contrast material was start-
ed slowly (visipaque 320 mg/mL, each time 2-3 mL) and 
fluoroscopic images were obtained. At the end of the pro-
cedure and withdrawal of the instruments, the patient 
received observation care for an hour before discharge. 
In both groups, pain perception related to the HSG proce-
dure was scored by VAS at five predefined steps:

Step 1: Speculum application
Step 2: Cervical instrumentation of the tenaculum and 

cannula
Step3: At the end of uterine filling
Step 4: Speculum and cannula withdrawal
 Step 5: Half an hour after the procedure

3.2. Statistical Analysis
The pain scores of the two groups were compared. In 

order to compare quantitative variables between the two 
groups, non-parametric Mann - Whitney U test was ap-
plied. SPSS15 software for Windows (SPSS Inc., Chicago, Il, 
USA) was used for statistical analysis and a P-value of 0.05 
or less was considered statistically significant.

4. Results
Forty women were randomized to the EMLA-treated 

group, and 40 to the placebo-control group. There were 
no statistical differences in patients’ age (mean age of 
study group was 30.2 ± 6.7 and in the control group it was 
29.1 ± 4.9). Patients’ self-reported VAS pain scores are pre-
sented in Table 1. There was no significant difference in 
the mean pain score between EMLA and placebo groups 
in pain perception during the entire procedure and 30 
minutes after procedure.

In both groups, the most painful steps were step 3 (at 
the end of uterine filling) and step 2 (cervical instrumen-
tation of the tenaculum and cannula). The detail and 
scores are illustrated in Figure 1.

Step 3 (at the end of uterine filling with contrast me-
dia) was significantly more painful than step2 (cervical 
instrumentation) in both groups (study group, P = 0.013;
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Table 1. The Mean Pain Score Between EMLA and Placebo Groups

The Mean Pain Score P Value

Speculum application 0.602

EMLA 2.9 ± 2.6

Placebo 3.3 ± 2.5

Cervical instrumentation of the tenaculum and cannula 0.321

EMLA 5.1 ± 3.1

Placebo 5.6 ± 2.3

At the end of uterine filling 0.716

EMLA 6.6 ± 2.8

Placebo 6.3 ± 2.7

Speculum and cannula withdrawal 0.466

EMLA 2.6 ± 2.2

Placebo 3 ± 2.9

30 minutes after procedure 0.596

EMLA 1.7 ± 1.5

Placebo 2 ± 2.6

 

 

 

Assessed for eligibility (n=84)  

Excluded (n=4) Not meeting inclusion criteria 

Randomized (n=80) 

Allocated to intervention: placebo (n=40) Allocated to intervention: EMLA  (n=40) 

Lost to follow-up  (n=0)
Lost to follow-up (n=0) 

Analyzed (n=40) Analyzed (n=40) 

Figure 1. Flow diagram of analyzed data through phases of a parallel-randomized trial of two groups

control group, P < 0.019). Step 3 was also significantly 
more painful than step 4 (speculum and cannula with-
drawal, study group, P < 0.001; control group, P < 0.001). 
Cervical instrumentation (step 2) was significantly more 
painful than speculum application (step 1) in both groups 
(study group, P < 0.001; control group, P < 0.001). Step 5 
(30 minutes after the procedure) was significantly less 
painful than step 4 (speculum and cannula withdrawal) 
in both groups (study group, P = 0.022; control group, P < 

0.047). Step 5 was also significantly less painful than step 
1 (speculum application) (study group, P < 0.003; control 
group, P < 0.005).

5. Discussion
HSG is a simple and cost effective investigation in assess-

ing tubal patency. It is likely to have a key role in assessing 
tubal patency before undergoing infertility therapy, but 
the painful nature of HSG is the major reason the proce-
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dure has not gained wide acceptance between patients. 
The etiology of pain during the procedure is multifacto-
rial and summarized as patient sensitivity to speculum 
application, cervical grasping, hydrostatic pressure of 
injection, stretched uterus, or peritoneal irritation (12).

In this study, different pain levels were recorded during 
the entire procedure. Pain started with speculum appli-
cation and increased with cervical instrumentation and 
reached the peak at the end of uterine filling. This study 
shows substantial decrease with speculum and cannula 
withdrawal. Pain perception was reduced to the lowest 
point, 30 minutes after the procedure. This pain pattern 
was the same in EMLA and placebo groups.

In this study, there was no significant difference in effi-
cacy between EMLA and placebo creams in pain percep-
tion through all steps of the procedure. There was no sig-
nificant difference in long term pain perception half an 
hour after the HSG performance. Decreasing and increas-
ing patterns of pain presentation during five predefined 
steps of HSG was the same in EMLA and placebo groups. 
There was no report of side effect and unexpected adverse 
events in the patients.

These results are not in agreement with previous stud-
ies. One randomized controlled study on 80 women com-
pared the effectiveness of EMLA versus placebo and re-
ported evidence of significant reduction in pain during 
cervical instrumentation that was found the most pain-
ful step of the procedure in their study (1). They applied 
topical ELMA on the cervix by cervical cap 30 minutes 
before HSG. Topical lidocaine spray 10% is also reported 
as an effective analgesic during the HSG procedure (13). 
The limitation of this study could be due to the subjective 
nature of pain and influencing pain factors including dif-
ferences in individual physical susceptibility, psycholog-
ical factors, and socio-cultural differences to whom VAS 
is applied. The effects of psychological and socio-cultural 
differences are minimized by using randomization to 
assign the participants to the two groups. Psychological 
influences of infertility on the perception of pain were 
comparable as well as socio-cultural differences between 
the two groups.

This study has not been designed to assess the associa-
tion between pelvic pathology (pelvic adhesion and tub-
al occlusion) with more difficult and painful HSG perfor-
mance. Further studies should consider the role of pelvic 
pathology in pain perception and also using intrauterine 
anesthetic combined with topical cervical anesthetic due 
to multifactorial pathogenesis of pain during HSG.
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