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Hysterosalpingo-foam sonography (HyFoSy):
Tolerability, safety and the occurrence of pregnancy
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Background: Fallopian tube patency testing is an essential part of infertility evaluation. Hysterosalpingo-contrast sonography (HyCoSy) has been described as reliable, well tolerated and safe compared to other modalities such as laparoscopy and
a dye test or hysterosalpingography. Limited availability of the previously used
contrast has led to the introduction of a foam contrast agent as an alternative.
Aims: To assess the tolerability, safety and occurrence of pregnancy post-
procedure of hysterosalpingo-foam sonography (HyFoSy).
Materials and Methods: A retrospective cohort study of women who had a
HyFoSy at Queensland Ultrasound for Women from March 2013 to February
2015. A questionnaire was sent to their referring doctor to identify any complications or subsequent pregnancies with or without artificial reproductive technology (ART) within six months of the HyFoSy.
Results: Of 200 women, four cases were abandoned due to difficulty introducing
the intracervical catheter, severe discomfort or a vasovagal episode. Response
from referring doctors for 155 women reported no post-procedural complication. One hundred and eleven women were followed up for at least six months.
Twenty-four out of 59 women (40.7%) who had ART and 24 out of 52 women
(46.2%) who did not have ART conceived. Fifty percent of women who were nulligravida at the time of investigation, found to have at least one patent fallopian
tube, whose partner had a normal semen analysis, spontaneously conceived
within the time of follow up.
Conclusions: HyFoSy is well tolerated and safe. A preponderance of pregnancies
in the first month after HyFoSy suggests that a therapeutic effect may exist.
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INTRODUCTION

are due to tubal and pelvic pathology.2 Investigation to assess fallopian tube patency is an essential part of management. These stud-

Five percent to 15% of couples experience infertility.1 Female in-

ies include laparoscopy with a dye test, hysterosalpingography and

fertility accounts for approximately 65% of cases and 40% of those

hysterosalpingo-contrast sonography (HyCoSy). HyCoSy has been
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reported to be as reliable as laparoscopic techniques or hystero-

Sonohystogram catheter with integral wire stylet® (Rocket

salpingography in the assessment of tubal patency and uterine

Medical plc, Washington, The UK) is inserted and inflated within

morphology. The use of HyCoSy overcomes major drawbacks such

the endometrial cavity to secure its placement. Under ultra-

as hospitalization, radiation exposure, anaesthesia and use of io-

sound guidance, saline is infused to visualise the uterine cavity

dinated contrast media of the related procedures.3 Limited avail-

for any intracavity pathology. Foam is prepared by an assistant

ability of commonly used echogenic contrast medium for HyCoSy

as per instructions, by mixing 10 mL of ExEm-gel® with 10 mL of

such as Echovist® (Schering AG, Berlin, Germany) or Levovist®

purified water. The foam is then injected via the balloon cath-

(Schering AG, Berlin, Germany) has led the introduction of a foam

eter to assess patency of the f allopian tubes.

as an alternative. This alternate procedure was first described in

All women who visit QUFW are asked to fill a consent form

4

2011, and termed hysterosalpingo-foam sonography or HyFoSy,

for their data to be used for auditing or research. A search on

and has been reported to be accurate in the diagnosis of tubal pa-

Viewpoint® (GE Healthcare, Chicago, Illinois, United States), the

5

statistical and reporting package used at QUFW, identified all the

HyCoSy has been reported as being well tolerated and safe.

women who had a HyFoSy from March 2013 to February 2015. A

Savelli et al. reported that it had a low mean pain numeric rating

questionnaire was sent to their referring doctor to identify any

scale.6 They reported a 0.8% incidence of severe vasovagal reac-

side effects or complications from the HyFoSy. Additional infor-

tion, with no late complications and no hospital admissions. Marci

mation sought included conception within six months of the pro-

et al. also reported a low mean pain numeric rating scale, a 4.1%

cedure, spontaneous or otherwise, time to conception and the

incidence of mild vasovagal reaction, no severe vasovagal reaction

results of the partner’s semen analysis.

tency when compared to chromopertubation during laparoscopy.

and no late complications.7

Data were analysed using SPSS version 23 (IBM, Armonk, NY,

Improvements in conception rate after tubal flushing with hys-

USA). Categorical variables were examined using the Pearson’s

terosalpingogram has been reported for half a century.8 Although

χ2 test or Fisher’s exact test where at least 20% of the expected

a randomised control trial comparing water-soluble contrast me-

frequencies were less than five. Continuous variables were exam-

dium with no flushing did not demonstrate a significant difference

ined using Student’s t-test or Mann–Whitney U-test when values

in pregnancy rate,9 tubal flushing with oil-soluble contrast medium

were not normally distributed.

has been reported to be associated with a higher pregnancy rate
10

than no flushing

and a higher pregnancy rate than water-soluble

contrast media in a recent large multi-
centre randomised con-

This study was assessed by the office of research ethics, the
University of Queensland, and judged to meet the National Statement
definition of a project that is exempt from full ethics review.

trolled trial.11 A Cochrane meta-analysis reported a pregnancy rate
between 29% and 55% with tubal flushing with oil-soluble contrast
media compared to 17% with no intervention.12 Possible mecha-

RESULTS

nisms of action of lipiodol an oil-soluble contrast medium, rather
than a tubal flushing, have been reported, which include a change in

Two hundred and thirteen women had HyFoSy performed at

production of cytokines by peritoneal macrophages, an inhibition of

QUFW during the study period. Thirteen women did not con-

sperm phagocytosis by peritoneal mast cells or macrophages, and

sent for their information to be used in research; therefore, the

osteopontin downregulation in the endometrium.13 In this study we

total number of patients in this study is 200. The procedure was

aim to assess the tolerability, safety and occurrence of pregnancy

unable to be performed in four women (2.0%). The catheter

following the use of the HyFoSy technique to assess tubal patency.

could not be inserted through the cervix in two women and the
other two women complained of significant discomfort or experienced a vasovagal episode leading to the procedure being

MATERIALS AND METHODS

abandoned (Fig. 1).
We were able to obtain information for 155 women from their

ExEm-gel

®

(Gynaecologiq BV, Delft, The Netherlands) is a

referring doctors. The mean age of the patients was 32.7 years

foam which has been used as an ultrasound contrast agent at

(range 21–43). Ninety-four women (60.6%) were nulligravidae,

Queensland Ultrasound for Women (QUFW) since March 2013

124 women (80.0%) were nulliparous and 31 women (20.0%)

for tubal patency investigations as part of fertility workup.

were multiparous. Bilateral fallopian tubal patency was observed

QUFW is a private ultrasound practice with ultrasonologist sub-

in 142 women (91.6%) and unilateral fallopian tubal patency was

specialists reporting and performing all procedures. A HyFoSy

observed in nine women (5.8%). Four women (2.6%) were found

procedure is performed between days 2–9 of the menstrual pe-

to have bilateral fallopian tubal occlusion. Twenty women had

riod as per protocol. After the initial transabdominal examina-

HyFoSy to assess suitability for artificial insemination with donor

tion, a urine pregnancy test is obtained to exclude pregnancy

sperm as they were in a same-sex relationship or not in a relation-

prior to the transvaginal assessment. This is done to identify

ship. The indication for HyFoSy for the reminder of the women was

any potential pelvic pathology. The vagina and cervix is prepped

infertility or fertility concern. The median duration of unprotected

with chlorhexidine, then a balloon catheter (Rocket HSG &

intercourse at the time of HyFoSy was 14.0 months (range 3–120).
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TABLE 1 Comparison between women who received ART and
those who did not receive ART within six months of HyFoSy

200
Total number of
women in the study
4
Procedure abandoned
41
Information not
obtained from
referring doctor
20
Same sex relationship/
not in a relationship
24
Did not have
follow up for
6 months

Age, mean (SD)

24
Conceived
(40.7%)

FIGURE 1

35
Did not conceive
(59.3%)

52
No ART
24
Conceived
(46.2%)

28
Did not conceive
(53.8%)

Flowchart of study participants.

their referring doctors at their follow-up appointment. Excluding
20 women in a same-sex relationship or not in a relationship, and
24 women who were not followed up for six months after HyFoSy,
of the remaining 111 women, ART was performed in 59 women
and 52 women did not have ART within six months after HyFoSy.
Comparison between women who received ART and those did

n (%)

n (%)

(n = 52)

(n = 59)

33.3 (4.3)

31.7 (4.0)

0.96

Multiparity

10 (19.2%)

10 (16.9%)

0.76

Length of
subfertility,
months, median
(IQR)

12.5 (11.3–23.0)

17.0 (12.0–24.0)

Tubal patency
47 (90.4%)

53 (89.8%)

4 (7.7%)

4 (6.8%)

Bilateral
occlusion

1 (1.9%)

2 (3.4%)

Semen analysis
(n = 106)
Normal
Conception within
six months

0.18
44 (91.7%)

48 (82.8%)

4 (8.3%)

10 (17.2%)

24 (46.2%)

24 (40.7%)

TABLE 2 Comparison between women who conceived and
those who did not conceive without ART within six months of
HyFoSy
Conceived

There was no significant difference in gravida, parity, length of

n (%)

n (%)

subfertility, tubal patency and partner’s semen status between

(n = 28)

(n = 24)

(31.7 years) than women who did not (33.3 years; P = 0.042).

The group of 52 women who did not receive ART were eval-

Age, mean (SD)

11 (45.8%)

0.31

3 (10.7%)

7 (29.2%)

0.16

18.0 (12.0–24.0)

12.0 (8.0–13.5)

0.002

Tubal patency

There was no significant difference in age, gravida, parity, tubal

Bilateral patency

patency and partner’s semen status between those who conSubgroup analysis was performed on a group of 26 nulligravidae women with at least one Fallopian tube patent who did not
have ART within six months after HyFoSy, and their partner had

22 (91.7%)

Unilateral
patency

2 (7.1%)

2 (8.3%)

Bilateral occlusion

1 (3.6%)

0 (0.0%)

Semen analysis
(n = 48)
Normal

spontaneously and 13 women did not conceive. There was no sig-

Abnormal

between those who conceived or did not conceive (Table 3). One

1.00
25 (89.3%)

a normal semen analysis. Thirteen women (50.0%) conceived
nificant difference in age, length of subfertility or tubal patency

0.099

9 (32.1%)

18.0 months) compared to those who did not conceive (P = 0.002).

ceived or did not conceive.

32.2 (4.7)

Multiparity

conceived had a shorter median length of subfertility (12.0 vs

or not within six months of the procedure (Table 2). Those who

34.2 (3.8)

P-value

Multigravida
Length of
subfertility,
months, median
(IQR)

uated on the basis of whether the conception was spontaneous

0.56

ART, artificial reproductive technology; HyFoSy, hysterosalpingo-foam
sonography.

Did not
conceive

spontaneously (P = 0.56).

0.29

1.00

Unilateral
patency

Women who received ART were on average slightly younger

(40.7%) conceived with ART and 24 women (46.2%) conceived

0.042

23 (39.0%)

not receive ART within six months of HyFoSy was made (Table 1).

those who received or did not receive ART. Twenty-four women

P-value

20 (38.5%)

Abnormal

None of the 155 women reported any side effects of HyFoSy to

ART

Multigravida

Bilateral patency
59
ART

No ART

0.61
23 (88.5%)

21 (95.5%)

3 (11.5%)

1 (4.5%)

ART, artificial reproductive technology; HyFoSy, hysterosalpingo-foam
sonography.
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TABLE 3 Subgroup analysis of women who did not have ART
and were nulligravidae, had at least one fallopian tube patent
and their partner had normal semen analysis.

Age, mean (SD)
Length of
subfertility,
median (IQR)

Conceived

n (%)

n (%)

(n = 13)

(n = 13)

16 (11.5–24.0)

tween women who received ART and those who did not within
six months of HyFoSy, despite our finding that women who received ART were significantly younger. It is possible that referring

Did not
conceive

32.7 (3.8)

There was no significant difference in pregnancy rate be-

doctors have recommended ART to those who were thought to
be unlikely to spontaneously conceive. Referring doctors might
P-value

have provided women with some fertility timing advice or lifestyle changes to maximise a chance of spontaneous pregnancy.

31.2 (3.3)

0.31

Moreover, when women present to our practice for HyFoSy, we

12.0 (8.8–16.8)

0.14

advise them regarding timing and frequency of intercourse in relation to their menstrual cycle.

Tubal patency

1.00

Bilateral patency

12 (92.3%)

13 (100.0%)

Unilateral patency

1 (7.7%)

0 (0.0%)

ART, artificial reproductive technology; IQR, interquartile range.

We have analysed the effects of HyFoSy on pregnancy rate by
studying nulligravidae women with at least one fallopian tube patent with a partner with a normal semen analysis who did not attempt ART. Fifty pecent of these women conceived spontaneously
within six months of HyFoSy, although it should be noted that only
26 women fulfilled the criteria. However, this is higher than a previ-

woman who did not conceive had unilateral tubal patency and all

ously reported 30% pregnancy rate within six months of HyFoSy,17

the other women had bilateral tubal patency. With respect of tim-

or 22.2% pregnancy rate within six months of HyCoSy.18 Oil-

ing the conception from HyFoSy examination, six women (46.1%)

soluble contrast medium has been reported to have a higher rate

conceived within a month, two women (15.4%) conceived within

of pregnancy than women who had no intervention in the recent

two months, three women (23.1%) conceived within three months

Cochrane review,12 and this is largely based on the findings from

and two women (15.4%) conceived within five months.

the randomised controlled study with 158 women with unexplained
infertility conducted by Johnson et al.10 They reported that lipiodol
flushing resulted in a 38.4% pregnancy rate at six months compared

DISCUSSION

to 16.5% with no intervention (relative risk 2.33, 95% confidence interval 1.33–4.08). A limitation of this study is the lack of a control

Our study has shown that HyFoSy is well tolerated and the proce-

group; a larger study including a control group would be required to

dure was completed in 98% of cases. Inability to insert the catheter

confirm that the pregnancy rate is higher using this method.

through the cervical canal and severe patient discomfort to the

Previous studies have reported that the median time between

point of vasovagal episodes were the main reasons the proce-

the HyFoSy procedure and the detection of the pregnancy was

dures were abandoned. In previous studies when the perception

three months (range 2–12),4 and the mean time between HyCoSy

of pain during HyFoSy was evaluated, 30% of women reported the

and the time of conception was 75 days.18 These are similar to

same level of discomfort or pain for HyFoSy compared to trans-

our finding of the mean time of 2.2 months. Moreover, Giugliano

vaginal ultrasound scan and 7.9% of women considered HyFoSy

et al. found that 45% of who women conceived within 180 days of

to be ‘really painful’.14 Furthermore, in a randomised control trial

HyCoSy did so in the first 30 days,18 while our study found sim-

comparing HyFoSy to water-
soluble contrast hysterosalpingo-

ilar numbers in that 46.1% of women who conceived within six

gram, women stated statistically significantly lower pain scores

months of HyFoSy did so in the first month. Giugliano et al. stated

from HyFoSy on a visual analogue scale.15 The relatively high tol-

that the strong correlation between the pregnancy rate and the

erability observed in this study thus supports the use of HyFoSy.

timing from HyCoSy confirmed the role of HyCoSy favouring spon-

HyFoSy as a tubal patency examination has the main advan4

tage of no obvious serious side effects. This was demonstrated

taneous pregnancy during the same menstrual cycle in which it
was carried out.

with our study. The safety aspect of ExEm-gel® which contains

In conclusion, HyFoSy is a well-tolerated and safe procedure.

glycerol, hydroxyethyl cellulose and purified water has been re-

Our findings suggest that a significant proportion of women con-

ported.16 Glycerol and hydroxyethyl cellulose have been used

ceive spontaneously following HyFoSy. Although our data suggest

for intra-vascular, intra-gastrointestinal, intra-peritoneal, intra-

that a therapeutic effect may exist, caution should be used as to

uterine and topical applications, and no allergic reactions have

the effects of HyFoSy on conception and pregnancy within a short

been described. Furthermore, animal tests did not find any sys-

timeframe following HyFoSy.

temic genotoxicity or influence on blastocyst development. This
is another advantage of HyFoSy; in comparison, the laparoscopy
and dye test carries both surgical and anaesthetic risks and hys-
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terosalpingography requires an iodinated contrast which has the
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risk of an allergic reaction.
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