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ABSTRACT
Objective To evaluate the use of a thin catheter for
hysterosalpingography (HSG) for reducing the pain
experienced during the procedure.
Methods Infertile women undergoing tubal patency
tests were randomised into two groups. In the study
group (n¼66) a thin catheter originally designed for
intrauterine insemination was used to inject the dye.
Leakage of the dye was prevented using a vaginal
speculum to press on the portiovaginalis of the cervix.
The control group (n¼23) underwent HSG using the
standard metal cannula. Visual analogue scale (VAS)
was used to evaluate the level of pain immediately after
the procedure. The main outcome measures were the
level of pain experienced by the patient during the
procedure and the efficacy of the new technique.
Results The mean (6SD) VAS was 11.263.1 in the
study group and 54.7610.1 in the metal cannula group
(p<0.0001). During the dye injection, the VAS was
10.365.2 in the study group compared to 64.1617.3 in
the metal cannula group (p<0.0001). The new technique
was successful in filling the uterine cavity with the dye
and studying the fallopian tubes.
Conclusions Using a thin catheter for HSG and pressing
on the cervix with the vaginal speculum to prevent
leakage of the dye is a successful method to study the
uterine cavity and fallopian tubes, and it significantly
reduces the pain as compared to a metal cannula.

INTRODUCTION
Hysterosalpingography (HSG) remains one of the
most reliable methods to study tubal patency and
the uterine cavity.1e3 Recently, a multicentre
randomised controlled trial4 demonstrated that the
routine use of HSG at an early stage of infertility
work up, before laparoscopy and dye, does not
influence the cumulative pregnancy rate compared
with the routine use of laparoscopy and dye alone.
However, HSG is an efficient method which is less
invasive and less costly than laparoscopy,5 and
transvaginal hydrolaparoscopy.6 The main disad-
vantages of HSG are that it is not possible to
confirm adhesions and endometriosis, and that it is
a painful procedure.7 8 Different cannulas and
catheters have been tried to reduce pain such as the
Rubin cannula,9 Jorcho cannula,10 and Whitehead
cannula or Foley catheter.11 Minimal difference in
the degree of pain was found when the balloon
catheter was compared with the cervical cup.12

General and local medications have been tried to
alleviate pain during the procedure.3 13

HSG is widely practised in Egypt; however, for
cost effective reasons, the standard metal cannula is
the only method used at our hospital. It is a painful
procedure because it requires the cervix to be
grasped with a tenaculum, and some degree of
cervical dilatation to be induced during introduc-
tion of the cannula. The aim of this pilot study was
to modify the technique of HSG using a thinner
than normal catheter, without grasping the cervix
with a tenaculum. Leakage of the dye through the
cervix was prevented by pressing on the portiova-
ginalis of the cervix using the vaginal speculum.

PATIENTS AND METHODS
Patients
Eighty-nine infertile women seeking treatment at
the Ob/Gyn department at Cairo University and
requiring a tubal patency test through HSG
participated in this study between March and
August 2008. After approval of the ethical
committee, the patients were counselled and
informed written consent was obtained. Random-
isation was done immediately after signing the
consent and before starting the procedure. Women
were allocated into two groups; the study group
(n¼66) and the control group (n¼23). Random-
isation was done using a computer generated list
with sealed envelopes opened by a third party
(nurse helping in the procedure). Participants were
not aware of the technique they were allocated
(single blinded study). A ratio of 3:1 (study group:
control group) was chosen in order to retrieve as
much information about the new technique as
possible. Sample size calculation was not necessary
as it was a pilot study.

Preparation
In both groups, HSG was undertaken post-
menstruation and without any premedication to
alleviate the pain. All women were asked to fill
their bladder before the procedure as a full bladder
helps to straighten the uterus. The patients were
put in the lithotomy position under the x-ray
screen, and the vaginal speculum was introduced to
visualise the portio vaginalis of the cervix.

Methods
In the study group, a thin catheter originally designed
for intrauterine insemination (IUI) (sperm processor
cat. No. SP/PL/01, Aurangabad, India) connected to
a 10 ml syringe filled with contrast medium (Urografin
76%, Schering, Germany) was introduced through the

< Additional materials are
published online only. To view
these files please visit the
journal online (http://pmj.bmj.
com).
1The Egyptian IVF-ET Center,
Cairo, Egypt
2Department of Ob/Gyn, Cairo
University, Cairo, Egypt

Correspondence to
Ragaa Mansour, 3 B Rd 161
Hadayek El-Maadi, Cairo,
11431, Egypt;
ragaa.mansour@gmail.com

Received 8 July 2010
Accepted 19 March 2011
Published Online First
17 May 2011

468 Postgrad Med J 2011;87:468e471. doi:10.1136/pgmj.2010.106658

Original article



cervical canal into the lower part of the uterine cavity. After
introducing the catheter, the screw of the vaginal speculum was
loosened to allow the two valves of the speculum to press on the
portio vaginalis of the cervix to prevent leakage of the dye. The
dye was then injected slowly and the procedure was watched on
the screen and x-ray films were taken.

In the control group, an ordinary metal cannula was used. The
cervix was held with a tenaculum, then the metal cannula was
introduced with twisting movements. The same dye was used in
both groups. Injection of the dye was done slowly and x-ray
films were taken. Figure 1 illustrates the metal cannula and the
thin catheter. Follow-up of all women was done for the next
24 h to detect any adverse events.

Primary outcome
In both groups the patients were asked immediately after the
procedure to mark the level of pain using a visual analogue scale
(VAS).14 The patients were classified as having no pain (score
0e5), mild pain (score 6e40), moderate pain (score 41e74), or
severe pain (score 75e100). The VAS was used to quantify the
level of pain and it was applied at the end of the procedure.13

The primary outcome of the study was pain score during the
introduction of the catheter and during the injection of dye, and
the efficiency of the new technique in filling the uterine cavity
with the dye and studying fallopian tubes. Secondary outcome
was any adverse effects incurred during the procedure.

Statistical analysis
All analyses of significance were two-sided and tested at the 5%
level; values of p<0.05 were considered to indicate significant
differences. The results of the two groups were compared using
the t test or ManneWhitney U test for parametric and non-
parametric data, respectively. Qualitative variables were
compared with the use of c2 test with Yates correction or
Fisher ’s exact test, when necessary. Clinical and demographic
data are also presented as mean (6SD) or as frequency distri-
bution for simplicity. Statistical analysis was performed using
the computer statistical package StatsDirect (StatsDirect Ltd,
Cheshire, UK).

RESULTS
Eighty-nine patients were randomly allocated in a 3:1 ratio into
two groups: a study group (n¼66) using a thin catheter for HSG,

and a control group (n¼23) using the traditional metal cannula
for HSG. There was no significant difference in the patients’
characteristics in both groups (table 1). The new technique was
found to be a successful method to visualise the uterine cavity
and tubes in all the cases (figure 2). During the introduction of
the catheter, most cases experienced mild discomfort in the
study group while they showed moderate to severe pain in the
control group. The mean VAS was 11.263.1 in the study group
and 54.7610.1 in the metal cannula group (p<0.0001). During
the dye injection, the VAS was 10.365.2 in the study group
compared to 64.1617.3 in the metal cannula group (p<0.0001)
(table 2). In the metal cannula group, the patients reported some
spotting after the procedure but no spotting was reported in the
study group.

DISCUSSION
The instrument used to introduce the radio-opaque medium
should be chosen to give the least pain and discomfort and
prevent leakage of the injected medium from the cervix.3 Newer
devices were introduced to replace the traditional metal cannula
such as the balloon catheter and cervical cup. Both catheters
were found to cause no difference in the pelvic pain in some
studies.15 16 However, other studies have demonstrated that the
newer devices significantly reduced the pain as compared to the
metal cannula.17e19

All kinds of cannulas and catheters require some degree of
cervical dilatation during their introduction, necessitating the
use of a cervical tenaculum. Cervical dilatation and the use of

Figure 1 An intrauterine insemination catheter (A) and two types of
metal cannulas (B, C) used for hysterosalpingography.

Table 1 Patients’ characteristics

Thin catheter
group (n[66)

Metal cannula
group (n[23) p Value

Age

Mean6SD 30.162.5 29.463.7 0.71

Range 18e39 23e35

Parity

Mean6SD 0.260.5 0.1563.6 0.23

Range 0e1 0e1

Nulliparous women (%) 51/66 (77.3%) 23/27 (85.1%) 0.57

Period of infertility

Mean6SD 4.162.6 2.961.5 0.27

Range 1e6 1e7

Figure 2 Hysterosalpingography using a thin catheter, closing the
cervix with the speculum to prevent leakage of the dye.
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a tenaculum are the main causes of pain during HSG. Several
previous studies have used oral medications or local anaes-
thesia.20 Oral nimesulide was used in a prospective randomised
study and it did not reduce the pain during or after HSG.21 Oral
analgesic drugs, such as ibuprofen,3 hyoscine butylbromide,20

and diclofenac,22 have been used before HSG, but there is
not enough evidence to asses their value in reducing the pain
associated with the procedure.

In Cairo University, the only method used (for economic
reasons) is the traditional metal cannula which forces some
degree of dilatation during introduction and also requires the
cervix to be held with a tenaculum. The new method used in
this study is very simple and resulted in significantly less pain.
The IUI catheter used is thin; therefore, it does not cause any
cervical dilatation and can be introduced easily without the need
to grasp the cervix with a tenaculum. To prevent leakage of the
injected dye, a vaginal speculum was used to press on the portio
vaginalis, thus closing the cervical canal. This method of closing
the cervical canal with a speculum was previously demonstrated
by our group23 to be an effective technique to prevent leakage of
the injected intrauterine sperm suspension. The same technique
of closing the cervix using the vaginal speculum was reported
originally by the author to be used during embryo transfer in in
vitro fertilisation.24 However, it may have limited applicability
in women with multiparous os or cervical insufficiency.

The evaluation of pain in a study is not an easy task due to its
subjective nature. Moreover, there are many variables affecting
pain evaluation such as individual differences in pain tolerance.
Pain assessment scales can also be difficult to adapt to a certain
technique. Using VAS in this study, it was demonstrated that the
group in which IUI catheters were used with no grasping of the
cervix had the lowest mean VAS score, while the metal cannula
group had a significantly higher mean VAS. It was previously
demonstrated that the VAS pain score during cervical grasping
was significantly higher as compared to no cervical grasping.20

The part of the procedure which involved cervical instrumen-
tation was found to be the most painful step in HSG.12 The
discomfort associated with uterine distention in the stage of
contrast filling was greater in the metal cannula group, although
no difference should be expected at this stage. However, it could
be due to the persistent pain associated with the presence of the
metal cannula in the cervix. Another additional advantage of
using a thin catheter is the absence of spotting that follows the
use of the metal cannula.

In the market, there are certain disposable catheters that can
be used for HSG, but the price of the IUI catheter is much
cheaper compared to the disposable HSG cannula, at is around
US$5 (£3, €3.5), compared to $28 (£17, €20) for the disposable
HSG cannula.

To the best of our knowledge, this is the first report in the
medical literature on the successful use of a thin catheter for
HSG. The main factor for its success is the idea of using the two
valves of the vaginal speculum to press on the portio vaginalis of
the cervix and prevent leakage of the dye. Since the completion
of the study, this new technique has become routine in cases of

HSG at our hospital. We believe that it will change the way that
HSG is currently practised.
In conclusion, the use of a thin catheter, in combination with

closure of the cervix using a vaginal speculum, is a successful
technique for performing HSG that is both very simple and
relatively painless.
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