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SYNOPSTS

This thesis sought to investigate the 'old clinician's tale' that having the fallopian

tubes flushed in a tubal patency test (with lipiodol, an oil soluble contrast

medium) improves a woman's fertility. lt focused upon (a) pre-existing evidence;

(b) mechanisms of effect of lipiodol; (c) generating further evidence through a

definitive randomised controlled trial; (d) adoption of lipiodoltreatment into

clinical practice.



EXECUTIVE ABSTRACT

Objectives

This thesis had the following objectives:

1) To assess the existing evidence base for the effectiveness of tubal

flushing as a treatment for infertility (Section ll, Chapters 4 and 5).

2) To assess current practice and prior beliefs amongst Australasian fertility

specialists concerning the role of tubal flushing as a treatment for infertility

(Section lll, Chapter 6).

3) To investigate the possible mechanism of the fertility enhancing effect of

the oil soluble contrast medium lipiodol, and specifically whether there is

an effect on the endometrium (Section lV, Chapter 7).

4) To generate definitive evidence from a randomised controlled trialfor the

effectiveness of lipiodol flushing as a treatment for infertility (Section V,

Chapters 8 and 9).

5) To evaluate the adoption of lipiodol flushing as an innovative treatment

into clinical practice (Section Vl, Chapter 10).

Methods

The work undertaken in this thesis was based on prospective study protocols

using the following research methodologies:

r Systematic reviews and meta-analyses of treatment efficacy to meet

objective 1.

o Two types of structured survey questionnaires with a Bayesian analysis to

meet objective 2.

o A randomised animal study involving 60 Swiss white mice, combined with

genital flushing procedures under anaesthesia, some of which involved
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microsurgical techniques, followed by genital tissue harvesting, tissue
preparation and immunohistochemistry studies to meet objective 3.

An open, parallel group, single centre, randomised controlled triat
involving 158 women with unexplained and endometriosis-related infertility
to meet objective 4.

A survival analysis of women in the lipiodol flushing randomised trial to
meet objectives 4 and 5.

A prospective observationar study of the first 100 women to undergo
lipiodolflushing in clinical practice to meet objective S.

A clinical hysterosalpingogram procedure to meet objective 4 and 5.

Results

1) Eight randomised controlled trials involving 1,g71women were identified
and included in the systematic review. Tubalflushing w1h oil soluble
contrast media versus no intervention was associated with a significant
increase in the odds of pregnancy (peto odds ratio [oR] 3.57, gs%

confidence interval [Cll 1.76 to 7 .23) but there were no data for live birth.
There were no data from RCTs to assess tubalflushing with water-soluble
media versus no intervention. Tubalflushing with oilsoluble contrast
media was associated with a significant increase in the odds of live birth
versus tubal flushing with water soluble contrast media (OR 1.4g, gS% Cl
1.05 to 2.11) but the odds of pregnancy showed no significant difference
(OR 1 .24,95o/o Cl 0.97 to 1.57) and there was evidence of statistical
heterogeneity for these two outcomes. The addition of oil soluble contrast
media to flushing with water soluble contrast media (water plus oil soluble
contrast media versus water soluble contrast media alone) showed no
significant difference in the odds of live birth (oR 1.06, gs% cl 0.64 to
1.77) or pregnancy (OR 1.16, 95% Ct 0.78 to 1.70).



2\ Nineteen Australasian fertility specialists returned survey questionnaires.

Eighteen of the 19 specialists believed that lipiodol flushing was more

likely to be beneficialthan harmful. The most widely held prior belief,

reflected in both textual and numerical responses, was that lipiodolwas

likely to produce a small beneficial response. The credible limits of this

belief were compatible with a reasonable fertility benefit, as more than

50% believed that a 1.S-fold increase in pregnancy rate was plausible.

The two surveys found that a 1.2-lold or 1.4-fold increase in pregnancy

rate was the median expected level of benefit at which clinicians would

have been inclined to recommend lipiodolflushing to their patients

(combined range 1.1 to 2.3-fold). lndividual and collective equipoise was

justification to proceed with a definitive randomised controlled trial.

The mean number of cluster determinant (CD) 205' uterine dendritic cells

decreased significantly in mice following lipiodoltreatment compared to

sham treated and saline treated mice, particularly in endometrial and sub-

endometrial tissues. The mean number of CD1* uterine dendritic cells

increased significantly following lipiodol treatment compared to sham-

treatment. No significant differences were found in the mean number of

total leukocytes or macrophages in the murine uterus between the three

treatment groups.

Six month follow up of the randomised trial of 158 women showed that

lipiodolflushing resulted in a significant increase in pregnancy (48.0%

versus 10.8o/o, RR 4.44,95% Cl 1.61-12.21) and live birth (40.07o versus

1O.8Vo, RR 3.70, 95% Cl 1.30-10.50) rates versus no intervention for

women with endometriosis (n=62), although there was no significant

difference in pregnancy (33.3% versus 20.8o/o, RR 1 .60, 95% Cl 0.81-

3.16) or live birth (27.1% versus 14.60/0, RR 1.86,95% Cl 0.81-4.25) rates

for women with unexplained infertility without confirmed endometriosis

(n=96). Survival analysis up to 24 months showed a significant benefit in

3)

4)



overall pregnancy rate following lipiodoltreatment (hazard ratio 2.0, 95%

confidence interval [Cl] 1.3 to 3.2) for the combined endometriosis and

unexplained infertilig populations. Amongst women with endometriosis,

the benefit in pregnancy rate seen in the first 6 months following lipiodol

(hazard ratio 5.4, 95% Cl 2.1 to 14.2) was not present at 6 to 24 months

following lipiodol (hazard ratio 0.6, 95% Cl 0.2 to 2.1). There was a more

consistent effect of lipiodol on fertility throughout the 24 month follow up

amongst women with unexplained infertility (hazard ratio 2.0, 95% Cl 1.1

to 3.5).

5) Six month follow up in the observational study of 100 women undergoing

lipiodol flushing as an innovative treatment in clinical practice showed an

overall pregnancy rate 30% and live birth or ongoing pregnancy rale 27o/o

six months after the procedure. For women under 40 years old, a 32o/o

pregnancy rate and 25o/o live birth or ongoing pregnancy rate was seen in

women with unexplained infertility; a 50o/o pregnancy rate and 47o/o live

birth or ongoing pregnancy rate was seen in women with endometriosis.

Of women aged 40 years and older, the pregnancy rate was 13% and the

live birth or ongoing pregnancy rate was 13%. The pregnancy rates

included those occurring after additional interventions, such as intrauterine

insemination and in-vitro fertilisation, accounting for 12 of the 30

pregnancies. There were no treatment complications.

Gonclusions

The conclusions of this thesis are as follows.

. Lipiodol flushing is a simple, inexpensive, effective fertili$ treatment,

which carries a very low chance of complications and no increased

chance of multiple pregnancy.
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Lipiodol treatment is particularly effective in the short term for women with
endometriosis who have normal patent fallopian tubes.

The fertility benefit from lipiodol treatment lasts longer for women with
pure unexplained infertility than for women with endometriosis.

The level of benefit from lipiodol treatment for women with unexplained
and endometriosis-related infertility is of sufficient magnitude to convince
most fertility specialists surveyed that it is a worthwhile treatment to offer
routinely in clinical practice; however complex factors govern the
implementation of an innovative fertility treatment.

Observational study of the first 100 women to undergo lipiodol treatment in

clinical practice has provided further evidence of the efficacy and safety of
this approach.

uterine dendritic cell changes following lipiodolflushing in mice suggest
that the mechanism of the fertility enhancing effect might be an immuno-
biologic effect on the endometrium that could improve the receptivity of the
endometrium (rather than a mechanical tubal flushing effect), although this
hypothesis requires further exploration in women.




