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GENERAL DISCUSSION AND FUTURE PERSPECTIVES

The aim of this thesis was to evaluate different aspects of two diagnostic tubal 
patency tests, hSG and hyfoSy, and to assess the outcome of a new treatment for 
the most severe form of tubal pathology, hydrosalpinges. The findings described in 
this thesis contribute to the evolving care for patients with (tubal) subfertility but 
also raise new questions. This section contemplates on the future perspectives for 
tubal subfertility.

one of the most commonly used outpatient tubal patency tests in the Netherlands 
is a hysterosalpingography (hSG).1 Although hSG was introduced as a diagnostic 
test, a possible therapeutic effect has been subject of debate for more than 60 
years.2 previous research demonstrated a higher ongoing pregnancy rate in the 
first three to six months following hSG (made with oil-based contrast) compared 
to no intervention.3-6 It was unclear whether this increase in ongoing pregnancies 
was the result of the hSG procedure itself, independent from the type of contrast 
used, or was caused by the oil contrast medium. In chapter 2 of this thesis, we 
demonstrated a direct therapeutic effect of the hSG procedure itself. however, the 
h2oil study, described in chapter 3, showed that the use of oil contrast during hSG 
results in significantly higher ongoing pregnancies compared to the use of water 
contrast. There are several theories that explain the possible underlying mechanism 
of this fertility enhancing effect of hSG, for use of oil contrast in particular. The 
most common theory is based on the idea that tubal flushing during hSG can 
dislodge non-occlusive but pregnancy hindering debris from otherwise undamaged 
fallopian tubes.7, 8 In the h2oil study, patients undergoing hSG with oil contrast 
had less bilateral tubal occlusions compared to patients undergoing hSG with water 
contrast. Although this difference did not reach statistical significance, this might 
suggest that oil contrast is more effective in flushing the fallopian tubes than water 
contrast. Another explanation for the potential therapeutic effect of hSG is that oil 
contrast has an effect on the endometrial receptivity and thereby enhances fertility 
by an implantation-mediated mechanism.9, 10 In a murine model, uterine bathing 
with oil contrast changed the uterine dendritic cell populations of the endometrium, 
which support this hypothesis.11 The positive effect of oil contrast on endometrial 
receptivity could also be the result of mechanical stress on the endometrium by 
the infused contrast. The observation of an increase in IVf/IcSI pregnancy rates 
following hysteroscopy, where glycerine is used as a distension medium, supports 
this idea of mechanical stress improving endometrial receptivity.12 however, the 
use of water contrast presumably induces comparable mechanical stress as the 

use of oil contrast. The found difference between the two contrast media in the 
h2oil study is therefore not explained by this theory. A final theory on the overall 
therapeutic effect of hSG involves peritoneal macrophage activity, leading to a 
change in production of cytokines and an inhibition of sperm phagocytosis and 
thereby enhancing fertility.13 oil is believed to influence this peritoneal macrophage 
activity. Whether one of the above-described theories, or a combination, holds true 
could not be answered by the h2olie study. In order to improve fertility treatment 
for women with (an unexplained) subfertility, it is important to find out the exact 
underlying fertility enhancing mechanism of hSG, and oil contrast in particular. 
future research focussing on this underlying mechanism is therefore needed.

Besides the precise underlying mechanisms of the therapeutic effect of hSG, the 
duration of this effect is also unclear. previous studies described the positive effect 
of hSG on ongoing pregnancies to last for three to six months. The results described 
in chapter 3 also showed a higher cumulative ongoing pregnancy rate at six months, 
when hSG with oil contrast was compared to hSG with water contrast.14 however, 
the difference between these cumulative ongoing pregnancy rates still seemed to 
increase at that endpoint. This finding suggests the possibility of an even larger 
difference in the following period, and thus a therapeutic effect that lasts longer 
than six months following hSG. An intended long-term follow-up of the h2oil 
study will evaluate the duration of the therapeutic effect of an hSG and may help to 
determine the optimal timing of a fertility treatment following hSG.

hysterosalpingography is a painful procedure. most women experience moderate to 
severe pain during this examination.15 furthermore, it exposes patients to radiation 
and is therefore associated with the risk of developing radiation-induced cancer 
later in life. Although hSG can accurately predict tubal patency, these drawbacks 
warrant development of alternate diagnostic tests. The recently introduced 
hysterosalpingo-foam sonography (hyfoSy) offers as less invasive outpatient tubal 
patency test. As described in chapter 4, patients undergoing hyfoSy experience 
significantly less pain compared to women undergoing hSG. furthermore, hyfoSy 
does not require radiographs. Although patient preference is an important aspect 
in choosing a diagnostic test, accuracy is still more important. In chapter 5 a 
diagnostic accuracy study is presented that demonstrated that hyfoSy is an accurate 
test to determine proximal tubal occlusion following hysteroscopic placement of 
Essure® devices. however, the accuracy of hyfoSy to diagnose tubal patency has 
not yet been proven. Two observational studies showed comparable sensitivity and 
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specificity for hyfoSy, hSG and laparoscopy with regard to assessing tubal patency, 
but randomised controlled trials are lacking.16, 17 In 2015, a nationwide randomised 
controlled trial (foAm study, NTR4746) started in the Netherlands, which aims to 
evaluate the cost-effectiveness of hyfoSy as outpatient tubal patency test during 
the basic fertility work-up. This trial will also provide data that can help answer 
the question whether hyfoSy is indeed as accurate as hSG or laparoscopy. If the 
results of the foAm study show that hyfoSy has a comparable diagnostic accuracy 
as hSG, and is cost-effective, the next question is if hyfoSy also has a therapeutic 
effect. Implementation of this new method for tubal patency testing without proper 
evaluation of the therapeutic effect may lead to lower pregnancy rates compared to 
the use of hSG with oil contrast medium. 

The last part of this thesis focussed on the treatment of the most severe form of 
tubal subfertility: hydrosalpinges. The current standard treatment for women with 
hydrosalpinges, before they start IVf, is a laparoscopic salpingectomy. Salpingectomy 
results in an increase of almost 50% in ongoing pregnancies following IVf 
compared to no intervention.18 A less invasive alternative treatment is hysteroscopic 
proximal tubal occlusion by Essure® device placement. In the pilot study described 
in chapter 6, and the randomised controlled trial described in chapter 7 (DESh 
trial), ongoing pregnancy rates of 33% and 35% were found respectively, following 
Essure® treatment. A recent meta-analysis including the pilot study and other 
observational studies showed comparable outcomes.19-21 however, the randomised 
controlled trial in chapter 7 also showed that the ongoing pregnancy rate 
following Essure® treatment was still significantly lower compared to laparoscopic 
salpingectomy (59%). Both interventions interrupt the flow of hydrosalpingeal fluid 
into the uterine cavity. It is unclear why proximal occlusion by Essure® devices is 
less effective compared to laparoscopic salpingectomy in these women. Leakage of 
hydrosalpingeal fluid along the Essure® device seems unlikely, since all proximal 
tubal occlusions were confirmed by an hSG three months post placement. Another 
explanation for the inferiority of Essure® placement is a potential negative influence 
of the Essure® devices on the endometrial receptivity. In a selection of patients that 
participated in the DESh trial, endometrial biopsies were taken before and after 
treatment of the hydrosalpinges in both the salpingectomy and the Essure® group. 
In a future study of these biopsies the influence of both interventions (laparoscopic 
salpingectomy and hysteroscopic Essure® treatment) on endometrial receptivity 
will be evaluated. Despite the fact that the DESh trial showed an inferiority of 
Essure® device placement as treatment of hydrosalpinges, there are still some 

potential indications for this treatment. A subset of women with hydrosalpinges is 
laparoscopically inaccessible due to extensive pelvic adhesions. These women could 
potentially benefit from a treatment by Essure® devices, although randomised trials 
comparing Essure® treatment versus no intervention are lacking. furthermore, 
recent publications showed that women treated with Essure® devices frequently 
experience abdominal pain. This finding further limits the applicability of Essure® 
device placement as treatment for hydrosalpinges, and underlines the need for the 
development of new less invasive treatment options. 
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