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ABSTRACT
Introduction: In vitro fertilisation (IVF) is the
treatment of choice for unexplained infertility.
Preovulatory uterine flushing could reduce intrauterine
debris and inflammatory factors preventing pregnancy
and constitute an alternative to IVF. Our objective is to
assess the efficacy of preovulatory uterine flushing with
physiological saline for the treatment of unexplained
infertility.
Methods and analysis: We will perform a
randomised controlled trial based on consecutive
women aged between 18 and 37 years consulting for
unexplained infertility for at least 1 year. On the day of
their luteinising hormone surge, 192 participants will
be randomised in two equal groups to either receive
20 mL of physiological saline by an intrauterine
catheter or 10 mL of saline intravaginally. We will
assess relative risk of live birth (primary outcome),
as well as pregnancy (secondary outcome) over one
cycle of treatment. We will report the side effects,
complications and acceptability of the intervention.
Ethics and dissemination: This project was
approved by the Ethics committee of the Centre
Hospitatlier Universitaire de Quebec (no 2015–1146).
Uterine flushing is usually well tolerated by women and
would constitute a simple, affordable and minimally
invasive treatment for unexplained infertility. We plan to
communicate the results of the review by presenting
research abstracts at conferences and by publishing
the results in a peer-reviewed journal.
Trial registration number: NCT02539290; Pre-
results.

INTRODUCTION
Infertility affects approximately one in six
couples.1 In over a quarter of cases, the infer-
tility remains unexplained.2 Unfortunately,
effective treatment options are then limited.3

Ovarian stimulation with clomiphene citrate4

and intrauterine insemination5 have not
been shown to be effective treatments. The
National Institute for Health and Care Excellence

(NICE)3 and the American Society for
Reproductive Medicine (ASRM)6 no longer rec-
ommend their use in unexplained infertility.
Gonadotropins are associated with such high
rates of multiple pregnancy that their use is
only recommended as part of in vitro fertil-
isation (IVF) protocols, leaving IVF as the
only current reasonable treatment.3 6

In the months following tubal patency tests,
studies have reported an increase in pregnan-
cies and live births.7 A growing body of evi-
dence suggests that uterine flushing could
promote fertilisation by removing debris from
otherwise undamaged tubes and altering
interleukin and prostaglandin production by
macrophages.7–10 The endometrial abrasion
caused by the insertion of a catheter could
also contribute to the therapeutic effect.11 In
a randomised controlled trial, Edelstam et al12

found a fivefold increase in pregnancy rates
following a preovulatory hysterosalpingosono-
graphy with diluted lidocaïne (15% vs 3%,
p=0.04). The 130 studied couples were

Strengths and limitations of this study

▪ This study could lead to a new, simple, minim-
ally invasive and easily available treatment for
unexplained infertility.

▪ This randomised controlled trial protocol adopts
rigorous methodology and is written in accord-
ance with the Standard Protocol Items:
Recommendations for Interventional Trials
(SPIRIT).

▪ This trial is powered to compare live births.
▪ Blinding of participants may not be effective,

given the additional discomfort that may be felt
by women receiving uterine flushing compared
to vaginal flushing. For this reason, we will
assess the success of blinding by asking partici-
pants which intervention they think was
administered.
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suffering from unexplained infertility and otherwise
treated with clomiphene citrate and intrauterine insem-
ination. Those findings were not supported by a subse-
quent study by Lindborg et al,13 in which there was no
difference in pregnancy rates between infertile couples
receiving a hysterosalpingosonography using a galactose
solution and the control group receiving no intervention
(risk difference of 2.7%, CI −6.9 to 12.3%, p=0.63).
However, in the latter study, no specific timing in the
cycle was evaluated. Moreover, 11% of participants were
not compliant with the protocol, of which 11 women allo-
cated to no intervention received a hysterosalpingosono-
graphy in another clinic during the study period. This
could have been avoided with an adequate blinding of
participants by providing, for example, a vaginal flushing
in the control group.
Uterine flushing is usually well tolerated14 and could

represent a less expensive and better tolerated option
than IVF. Physiological saline is the most affordable and
the least invasive contrast avoiding any risk of allergy.15

In order to obtain an appropriate visualisation of the
tubes, an average of 9 mL and up to 22 mL of contrast
are injected into the uterus.16 The amount of fluid may
have an important role to play in the ability to dislodge
plugs or other debris from within the fallopian tubes.
We designed this randomised controlled evaluator and

patient-blinded superiority trial with two parallel groups
to assess the efficacy of uterine flushing with 20 mL of
saline compared to vaginal flushing with 10 mL of saline
on the day of the luteinising hormone (LH) surge for
the treatment of unexplained infertility. Our objective is
to assess its effect on the proportion of live births
(primary outcome) and pregnancies (secondary
outcome) over a cycle of treatment. We will also report
side effects, complications and acceptability of the
intervention.

METHODS AND ANALYSIS
The study will be conducted at the fertility clinic of the
Centre Hospitalier Universitaire de Quebec from 1 August
2015. This protocol is written in accordance with the
Standard Protocol Items: Recommendations for Interventional
Trials (SPIRIT) and has been registered at ClinicalTrials.
gov (NCT02539290). Any changes from the original
protocol will be reported in the final article.
Women aged between 18 and 37 years with unex-

plained infertility for at least 1 year will be consecutively
invited to participate in the study at a follow-up visit.
Selection criteria are shown in box 1. We define unex-
plained infertility as a normal semen analysis, a proof of
ovulation, a normal ovarian reserve, patent tubes and a
normal uterine cavity.17 Tubal patency must be estab-
lished by a hysterosalpingography, hysterosalpingosono-
graphy or laparoscopy prior to enrolment.18 Women
with an abnormal uterine cavity will be excluded except
for those with an arcuate uterus given the lack of impact
of the latter on reproductive outcomes.19

Electronic records of all women presenting at the fer-
tility clinic will be assessed for eligibility by a research
assistant. Eligible women will be identified and invited
to participate by their clinician at the time of their con-
sultation. Further information will then be provided by a
research assistant at the end of the consultation or by
phone in the following days.
A simple computer-generated randomisation will be

carried out by an independent statistician in a ratio of
1:1 and transferred into sealed opaque envelopes.
Participating women will monitor their cycle by detect-
ing the LH surge using test sticks in a urine sample. On
the morning of their positive result, women will come to
the clinic. A consultant gynaecologist or a trained resi-
dent in gynaecology will then obtain their written
consent, allocate the intervention and administer the
intervention.
After removing excess vaginal and cervical secretions

with a cotton swab, a 5 Fr shapeable intrauterine insem-
ination catheter (Thomas Medical, Indianapolis, USA)
will be introduced into the cervical canal, preferably
without the use of a tenaculum. Then, 20 mL of physio-
logical saline will be injected through the catheter. In
case of leakage, an additional 20 mL may be adminis-
tered at the clinician’s discretion. In the control group,
10 mL of physiological saline will be injected intravagin-
ally to ensure that participants are blinded to the inter-
vention. This will avoid the use of co-interventions and
control for any placebo effect.20 No catheter will be
introduced into the uterus given that endometrial
scratching could be therapeutic in itself.11 We will use
physiological saline at room temperature.
In both groups, sexual intercourse will be recom-

mended within 12 h of the intervention. Couples must
agree to take no other fertility treatment in the studied
cycle. No premedication will be given. In case of pelvic

Box 1 Selection criteria

Inclusion criteria
1. Primary or secondary infertility ≥12 months
2. Women aged ≥18 and ≤37 years
3. Diagnosis of unexplained infertility ≤36 months

A. Anti-Müllerian hormone ≥0.4 ng/mL and/or follicle-
stimulating hormone ≤13 IU/L in early follicular phase

B. Regular cycle of 25–35 days, positive ovulation tests, and/
or luteal phase serum progesterone ≥25 mmol/L in a
natural cycle

C. Normal semen analysis*
D. Normal uterine cavity
E. Patent tubes

4. Negative genitourinary test for gonorrhoea and chlamydia
≤12 months

Exclusion criteria
1. Body mass index ≥35 kg/m2

2. Ongoing pregnancy

*According to the WHO criteria 2010.
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pain, women will be advised to take acetaminophen if
needed and avoid anti-inflammatory drugs. Participants,
care providers, outcome assessors and data analysts will
be blinded to treatment assignment.
The primary outcome is the difference in the propor-

tion of live births, resulting from one cycle of treatment,
between the two intervention groups. This outcome will
be assessed 10 months after randomisation using a phone
interview and will be confirmed by a medical record. Live
births must result from the cycle targeted by the interven-
tion, which will be verified using the first or second
trimester ultrasound. The secondary outcome is the
difference in the proportion of pregnancies (positive
urinary or serum pregnancy test, gestational sac on ultra-
sound or histological evidence of trophoblastic tissue)
resulting from one cycle of treatment between the two
groups. This outcome will be assessed 1 month after ran-
domisation using a phone interview and, when possible,
medical data. Live births were chosen as primary
outcome rather than pregnancies, the latter being a sur-
rogate outcome in infertility. Adverse effects will be
reported. After completing the intervention, the clinician
will document the following symptoms: pain (none, mild,
moderate, severe), nausea, vomiting, weakness, dizziness
or loss of consciousness. At 1 month, participants will be
asked if they have experienced fever, pelvic infection or
any other late adverse effects in a phone interview. They
will also be asked if they think uterine flushing is an
acceptable treatment option and if they would be willing
to repeat this treatment for a new cycle. Finally, phone
interviews at 1 and 10 months will be used to document
the occurrence of spontaneous abortions, ectopic preg-
nancies and multiple pregnancies.
Baseline information will be collected using a paper-

based questionnaire completed by participants at home
and presented to the gynaecologist on the day of the
intervention. The questionnaire gathers information
about potential confounders including: age of the male
and female partner, ovarian reserve, sperm concentra-
tion, duration of infertility, previous fertility treatments,
frequency of sexual intercourse, parity, body mass index,
physical activity, use of tobacco, coffee, alcohol and
drugs, ethnicity, salary, stress level, education level,
marital status, number of sexual partners, as well as
history of sexually transmitted infection, pelvic inflam-
matory disease and pelvic surgery.1 2 21–27 Details on the
conduct of the intervention (injection pressure (low,
moderation or high), leakage (yes or no), ease of pro-
cedure (easy, difficult or impossible), use of a tenaculum
(yes or no), quantity of saline injected (in mL)) will be
reported by the gynaecologist or the resident perform-
ing the intervention.
All participants will be contacted by phone 1 month fol-

lowing the intervention to document pregnancy, late
adverse effects, compliance with the protocol (sexual
intercourse within 12 h after the intervention and
non-use of other fertility treatment) and treatment
acceptability. At that time, we will assess the success of

blinding by asking participants which intervention they
think was administered. Pregnant participants will be
reached over the phone 9 months later to assess preg-
nancy outcome. A blinded research assistant will adminis-
ter phoned based interviews with a structured
questionnaire. If not reachable after three attempts, parti-
cipants will be contacted by email with their consent
previously obtained. The primary outcome (live birth)
and any event requiring a medical consultation will be
verified using the medical record (eg, pelvic infection,
spontaneous abortion and ectopic pregnancy). All ques-
tionnaires were piloted on five women. The participant
timeline is shown in figure 1.

Statistical analysis
Results will be presented using frequencies and means.
We will calculate relative risks with exact 95% CIs. If par-
ticipant characteristics are poorly balanced between the
two groups, we will also present adjusted and unadjusted
relative risks using a modified Poisson model. Results of
intention to treat and per-protocol analyses will be
presented.
Exploratory subgroup analyses will be conducted for

the following potential modifiers: age <30 years vs
≥30 years old; duration of infertility <2 years vs ≥2 years;
suspected versus non-suspected endometriosis; high
versus low injection pressure; use versus non-use of a
tenaculum; occurrence versus non-occurrence of
leakage; intervention done by a gynaecologist versus a
resident; and ≤20 mL vs >20 mL of saline. Observations
with missing data on the outcome variables will be cen-
sored at the date of the last contact. If multivariable
regression analyses are performed, missing data on
adjustment variables, if they appear random, will be
addressed using multiple imputation.
Sample size estimation was based on live birth rates

observed in the study of Edelstam et al12 (14% in the
flushing group and 3% in the non-flushing group) and
an estimated dropout rate of 3% (0% in two previous
studies13). With α=0.05, β=0.20, and bilateral testing, we
will need to recruit 192 women.

ETHICS AND DISSEMINATION
Participating women will be asked to sign the informed
consent form. At any time, women will be able to with-
draw from the study. Data will be entered electronically.
Original study forms will be kept locked at the study site
and maintained in storage for a period of 3 years after
the completion of the study. All data sets will be pass-
word protected and only available to project investiga-
tors. Data sets cleaned and blinded of any identifying
participant information, as well as the full protocol, will
be available after the completion of the trial on request
to the contacting author.
Uterine flushing is generally well tolerated. In a previ-

ous study, adverse effects occurred in 8.8% of women
and included moderate-to-severe pain (4%), vagal
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symptoms (3%), nausea (1%) and vomiting (0.5%).14

Pelvic infections are infrequent and were reported to
occur in 0.17% of cases.14 To reduce the risk of infec-
tion, all participants will have to present a negative
genitourinary test for gonorrhoea and chlamydia in the
past 12 months. In addition, we will rule out the possibil-
ity of an ongoing pregnancy by performing a urinary
pregnancy test before the intervention.
A data and safety monitoring committee will review

adverse events after 92 women are enrolled. The com-
mittee consists of two independent researchers with
experience in gynaecology. They will be unaware of
treatment assignment unless they raise concerns and
unblinding is judged necessary.
We anticipate that the study will be completed by 31

July 2017. We plan to communicate the results by pre-
senting research abstracts at conferences and by publish-
ing the results in a peer-reviewed journal. This study
could bring a new alternative for the treatment of unex-
plained infertility. Compared to IVF, uterine flushing
causes no increased risk of hyperstimulation syndrome
and multiple pregnancy and would represent a less
expensive and better tolerated option. It could consti-
tute a simple, minimally invasive and easily available
treatment, even in limited resource facilities.

Registration
The original protocol was registered at ClinicalTrials.gov
on 26 August 2015: Registration number NCT02539290.

This article presents the second version of the protocol
issued on 27 November 2015 (statements were added to
better clarify the methodology in response to comments
of the reviewers and editorial board).
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