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The Role of Diagnostic Hysteroscopy in the Evaluation
of Fallopian Tube Patency: a Short Review

Bedeutung der diagnostischen Hysteroskopie fiir
die Eileiterdurchgingigkeitspriifung: eine kurze Ubersicht

@O®®G

Authors
Marlene Hager’, Inga Malin Simek’, Regina Promberger'-2, Johannes Ott'

Affiliations ABSTRACT
1 Department of Obstetrics and Gynecology, Clinical
Division of Gynecologic Endocrinology and Reproductive

The relevance of diagnostic hysteroscopy, especially when
performed in an outpatient “office” setting, in the evaluation
process of infertility has increased within the last few years.
Notably, several articles on a possible role for diagnostic hys-
teroscopy in the assessment of Fallopian tube patency have
been published recently. Three relevant articles were identi-
fied. Visualizing a “flow effect” or air bubbles dispersing
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office hysteroscopy, imaging tubal status, tubal pathology, through the ostia, sonographically assessed shifts in cul de

sac volume, and selective Fallopian tubal cannulation are re-
portedly promising hysteroscopic techniques. In this review,
an overview of hysteroscopy, details about diagnostic reliabil-
ity, and considerations with regard to ease of use and difficul-

uterine diagnosis, selective Fallopian tube perturbation

Schliisselworter
ambulante Hysteroskopie, bildgebende Verfahren zur

Bewertung des Tubenstatus, Eileiterpathologie, Diagnostik ties are summarized. Based on these articles, hysteroscopic

evaluation of tubal patency seems to be a promising, clinically
relevant field for future clinical research.
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Die Bedeutung der diagnostischen Hysteroskopie, besonders

der ambulanten Hysteroskopie zur Abkldarung von infertilitat,
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mehrere Artikel Gber die potenzielle Rolle der diagnostischen
Hysteroskopie flir die Abkldarung der Eileiterdurchgdngigkeit
ver6ffentlicht. Drei dieser Artikel sind fiir unsere Fragestellung
relevant. Als vielversprechende hysteroskopische Methoden
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gelten die Visualisierung des ,,Durchflusses“ bzw. des Durch-
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gangs von Luftbldschen durch das Ostium tubae, die mithilfe
von Ultraschall untersuchten Veranderungen des Douglas-
Raums sowie die selektive Kandilierung des Eileiters. Dieser
Ubersichtsartikel fasst die wichtigsten Daten zur Hysterosko-
pie zusammen, vermittelt detaillierte Informationen tiber de-
ren diagnostische Zuverl3ssigkeit und stellt Uberlegungen zur
Bedienbarkeit bzw. den damit assoziierten Schwierigkeiten
an. Basierend auf diesen Artikeln stellt die hysteroskopische
Bewertung der Eileiterdurchgangigkeit ein vielversprechen-
des, klinisch relevantes Feld fiir kiinftige klinische Forschun-
gen dar.

Hager M et al. The Role of... Geburtsh Frauenheilk 2019; 79: 483-486 483



% Thieme

> Table 1 Overview about techniques of hysteroscopic assessment of Fallopian tube patency.

Authors [reference] Technique used

Habibaj et al. [4] Pre- to post-hysteroscopic shifts

in cul-de-sac volume (sonography)

Parry etal. [8] Pre- to post-hysteroscopic shifts

in cul-de-sac volume (sonography)

Promberger et al. [7] Hysteroscopic “flow” effect

Parry etal. [8] “Parryscope technique” with

an air bubbling effect

Torok and Major [5] Selective tubal pertubation

Introduction

Hysteroscopy, when combined with laparoscopy/chromopertuba-
tion, is considered the gold standard in the evaluation of tubal pa-
tency and the uterine cavity [1,2]. Together with ultrasound, it
represents a first-line diagnostic tool for the evaluation of the
uterine reproductive capacity. The high patient compliance rate,
the few complications observed, and the possibility of direct tis-
sue sampling are advantages [3].

There is increasing evidence that the possibility of performing
hysteroscopy in an outpatient setting causes significantly less
stress for patients as it is less invasive [4,5] and is lower in cost
for the healthcare system [5]. Thus, outpatient “office” diagnostic
hysteroscopy has gained more importance in the course of the di-
agnostic evaluation of infertility and has been claimed to be the
gold standard for evaluation of uterine-dependent infertility,
since the patient can be offered low-risk diagnostic and treatment
procedures that include targeted biopsy sampling, polypectomy,
removal of submucous leiomyomas, lysis of synechiae, removal
of retained conception products, metroplasty, and retrieval of dis-
lodged intrauterine devices or foreign bodies [6]. In the last few
years, several studies have reported that diagnostic hysteroscopy
could also play a possible role in the assessment of tubal patency,
which would extend its relevance even more. If a hysteroscopy is
performed in a subfertile patient, it seems of interest to maximize
the information, even on tubal patency. Thus, the aim of this nar-
rative review on hysteroscopic Fallopian tube evaluation is to pro-
vide an overview of the different technical approaches published
and their reliability.

Review

Methods

We conducted a review of literature electronically using PubMed,
Cochrane Central Register of Controlled Trials, and Google Scholar
to find studies on hysteroscopic Fallopian tube evaluation pub-
lished from January 1980 to December 2017. The literature search
was performed using the following search terms: “imaging tubal
status”; “tubal pathology AND hysteroscopy”; “tubal patency
AND hysteroscopy”; “office hysteroscopy”; “role of hysteroscopy
AND diagnostic AND infertile”; and “hysteroscopy AND uterine di-

agnosis”. Reference lists from the relevant publications were
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Outcome Sample size Sensitivity Specificity
Bilateral tubal 56 patients 94.7% 94.4%
occlusion

Bilateral tubal 89 patients 92% -
occlusion

Tubal occlusion 998 tubes 86.4% 77.6%
Tubal occlusion 170 tubes 98.3-100% 83.7%
Tubal occlusion 70 tubes 83.3% -

searched for additional studies on the subject. The studies were
screened by title and abstract, and if after the reading of full text
they met the inclusion criteria, they were selected by two authors
(MH, JO). Inclusion criteria encompassed articles in the English
language with the primary topic being diagnostic accuracy of hys-
teroscopic methods for evaluation of Fallopian tube patency. Four
relevant articles were identified [4,5,7,8]. See » Table 1 for an
overview about reviewed studies.

The value of hysteroscopic visualization
of the Fallopian tube ostia

In a recent retrospective study [7], we reviewed our experience
with the flow of hysteroscopic fluid at the tubal ostia during hys-
teroscopy. The findings were compared with subsequently per-
formed laparoscopic chromopertubation. A positive hystero-
scopic flow was defined as “the observation of either a swirl of
the saline toward the ostia or saline directly traversing the ostia”.
Using this criterion, the absence of flow would be suggestive for
any kind of tubal occlusion, either proximal or distal, whereas the
presence of flow would indicate patency. The positive (PPV) and
negative predictive values (NPV) for proximal tubal occlusion were
92.9% (90.7-94.7) and 64.3% (95% Cl: 58.3-69.9; p <0.001), re-
spectively. PPV and NPV for distal tubal occlusion were 98.1%
(95% Cl: 96.8-99.0) and 23.3% (95% Cl: 16.3-31.5; p<0.001), re-
spectively. Despite the large number of evaluated tubes (998),
this study was limited by its retrospective design [7].

A comparable technique was used in a recently published pro-
spective study. Parry et al. evaluated the accuracy of an air-bub-
bling (“Parryscope technique”) effect during the flow of the hys-
teroscopic fluid through the ostia, provoked by an air-infusion into
the uterine cavity [8]. The technique enabled the researchers to
provide an even more precise statement about tubal patency. In
detail, 435 patients who underwent office hysteroscopy were in-
cluded in the study and, for 89 of these patients, surgical data
from consecutive laparoscopy were available. First, assessment of
the uterine cavity, which had to last for at least ten seconds, was
performed, in order to allow pressure equilibration before evalua-
tion of the air-bubbling effect. Then, a small amount of air (ap-
proximately 0.25ml) was infused through the flexible hystero-
scope. The air entering the uterine cavity formed either one large
air bubble or a stream of air bubbles going through the ostia,
which was considered an indicator of tubal patency. In contrast,
if there was only one small (<2 mm) air bubble entering the osti-
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um, or if air bubbles entered only before the pressure equilibra-
tion had finished, this was not considered an indicator of tubal pa-
tency. If air bubbles did not rapidly go through the ostia, they
were observed for another 40 to 60 seconds. This was thought to
allow differentiation of occlusion from transient spasm. For the
comparison between hysteroscopic and laparoscopic findings,
data from 170 tubes were available. The Parryscope technique
had a sensitivity of 98.3% and a specificity ranging from 69.5 to
83.7% for tubal patency. The latter depended on the subjective
amount of force exerted during chromopertubation [8]. This
seems of additional interest, since
1. low pressure may better reflect physiologic conditions and
2. high pressure patency in previous research has been shown to
result in lower spontaneous fecundity, at least in hysterosalpin-

gography [9].
Shifts in cul de sac volume

The above-described study by Parry et al. [8] evaluated an addi-
tional approach: a transvaginal sonography was performed to
evaluate the cul de sac fluid before and after the office hysteros-
copy. The vast majority of women, i.e., 92%, with bilateral tubal
occlusion, as suspected by office hysteroscopy, had no meaning-
ful shift in cul de sac fluid from pre- to post-hysteroscopy. More-
over, it became evident that the remaining 8% of women with bi-
lateral occlusion, who did have an increase in cul de sac fluid, all
had initially elevated cul de sac fluid volume. The authors assumed
that the variation in the repeated observation might have ac-
counted for the difference. Notably, the findings were comparable
to bilateral patency at laparoscopy. There was a significantly lower
rate of cul de sac fluid accumulation during hysteroscopy for
those patients who had bilateral occlusion in consecutive laparos-
copy [8]. Noteworthy, it had already been reported previously,
that transvaginal sonography performed directly after diagnostic
hysteroscopy would provide additional information regarding tu-
bal patency [4].

Selective Fallopian tube pertubation

Torok and Major published the results of a prospective study on
the accuracy of tubal patency evaluation using selective pertuba-
tion during office hysteroscopy. These findings were also com-
pared with laparoscopy [5]. They first performed basic office hys-
teroscopy, in which data about deformations of the uterine cavity
and the endometrium were recorded. Then, a plastic catheter was
inserted through a working channel on the hysteroscope. The tip
of the catheter was placed directly at the tubal ostium and 2-
10 ml of methylene blue dye were injected. The idea was that pat-
ent tubes would allow the dye to pass and no blue fluid should be
seen in the uterine cavity. In contrast, occluded tubes would not
allow the dye to pass through and, thus, the uterine cavity would
turn blue because of the backflow. After evaluation of the tubes
via hysteroscopy, laparoscopy that included chromopertubation
was performed. The prospective study included 70 tubes of
35 women. Notably, tubal patency could be predicted with a PPV
of 87.5% and an NPV of 76.7 % (overall accuracy 82.9%) [5].
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Complications and technical difficulties
of the techniques described

It seems mandatory to mention that all of these techniques likely
require experience and, thus, some kind of training should be nec-
essary before a high diagnostic accuracy can be achieved. It has
already been reported that there is a learning curve for hysteros-
copy, at least for residents under teaching conditions [10,11].
However, in the study of Parry et al. [8], junior residents, after pel-
vic simulation training, were able to perform testing as efficient or
at least as fast as senior hysteroscopists. Nonetheless, one might
be concerned about learning issues, especially if new diagnostic
criteria would have to be applied in an already well-mastered tech-
nique or new additional steps would have to be implemented into
such a process.

Moreover, we believe that, in the course of office hysteroscopy,
the patient’s acceptance of a technique will be higher if it is less
invasive, due to the shorter time needed and probably less han-
dling-associated pain. Assuming this, visualization of the Fallopian
tube ostia and sonographically assessed perioperative shifts in cul
de sac volume [7, 8] might be tolerated more by patients than se-
lective Fallopian tube perturbation [5]. However, one cannot as-
sume similar diagnostic reliability for these procedures. It should
be emphasized that Térok and Major already suggested that their
technique of office hysteroscopy-guided selective chromopertu-
bation might be even more exact than laparoscopic chromoper-
tubation because of the direct injection of the dye [5]. Thus, stud-
ies that would compare the effectiveness and side effects of these
techniques will be needed in the future.

Moreover, despite the high accuracy values, techniques utiliz-
ing visualization of the Fallopian tube ostia [7,8] might be af-
fected by another technical difficulty: Promberger et al. men-
tioned that if the Fallopian tubes come into contact with cool so-
dium chloride solution, especially before laparoscopic chromoper-
tubation, the tubes might tend to spasm, which would then result
in a higher rate of tubal occlusions during chromopertubation,
and therefore, also a higher rate of false-positive hysteroscopic
“flow” results [7]. Notably, the recent video article of Parry et al.
[12] directly addressed tubal spasm by noting that it was actually
observed using the “Parryscope” technique. Moreover, one could
also argue that in fact pain may drive spasm as much as or even
more than saline temperature. In this case, the use of small cali-
bre, flexible hysteroscopes without high pressure uterine disten-
tion would contribute to diagnostic accuracy.

What also needs to be addressed in future studies is the impact
of high pressure needed to achieve Fallopian tube patency during
chromopertubation. In other words, supraphysiologic pressures
during chromopertubation under operating-room conditions and
standard chromopertubation pressures [8] might be of impor-
tance for a woman’s fertility. Notably, high pressure patency has
been associated with lower pregnancy rates [9,13]. However,
most studies on how infusion pressures at chromopertubation af-
fect fecundity predate modern laparoscopy and should be re-ex-
plored [13]. Thus, laparoscopic chromopertubation, which serves
as the gold standard for other techniques designed to test Fallo-
pian tube patency, might also be biased by several influencing fac-
tors that will need to be clarified.

485



% Thieme

Conclusions

All of the aforementioned techniques are quite promising. The di-
rect visualization of flow does not need any additional effort,
which is definitely an advantage of this technique, whose success
likely depends on the experience of the conductor. Observing a
shift in cul de sac volume is also a technique that is easy to per-
form, as only a vaginal ultrasound is needed to confirm an even-
tual increase in fluid. The disadvantage of this technique is that
only bilateral tubal occlusions can be detected with high accuracy.
Moreover, existing data have already suggested the need for pre-
hysteroscopic ultrasound in order to identify patients with pre-ex-
isting cul de sac fluid, since these seem to have an increased risk
for a false-positive sonographic result.

However, larger prospective studies are necessary to draw final
conclusions on the feasibility, pitfalls, and the accuracy of all these
techniques. As shown by Promberger et al., an analysis of which
conditions increase a patient’s risk for either false-negative or
false-positive results would be of clinical interest [7]. The ap-
proach of Parry et al. to wait and extend the observation period
in case of a negative result in order to distinguish between Fallo-
pian tube spasms and real occlusions seems also of great interest
and should be kept in mind for future studies [8]. Moreover, as a
prerequisite for all further studies on tubal patency, the role of the
need for high pressure to achieve a positive chromopertubation
result must be clarified.

Despite all enthusiasm about these possible future options,
one might be concerned about a few more limitations: there are
differences between office hysteroscopy and standard diagnostic
hysteroscopy. For example, in the study of Promberger et al., hys-
teroscopes with a larger diameter were used [7]. Moreover, it
might be of influence whether the procedure would be performed
under general anaesthesia or at least sedation or not. Without any
kind of sedation, higher pressures as also used in chromopertuba-
tion would not be feasible. On the other hand, the need for seda-
tion would make the method less attractive as an office based
tool. In addition, it needs to be emphasized that office hysteros-
copy would have to be accompanied by ultrasound, since the first
does not offer information on the uterine wall or and on what hap-
pens outside the uterus, namely adhesions, hydrosalpinges etc.
Thus, hysteroscopy alone will not be capable to replace the more
invasive diagnostic procedure of laparoscopy, if other abnormal-
ities are suspected and to prove/[rule out endometriosis. In other
words, the question remains, how important hysteroscopy with-
out laparoscopy in infertility patients would be. Allin all, we might
be talking more about maximizing the informative output of diag-
nostic hysteroscopy for those patients who do not undergo con-
comitant laparoscopy.
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Moreover, it would be desirable to have studies that would
compare the various techniques. Hysteroscopic evaluation of tu-
bal patency seems to be a promising field for future clinical re-
search, and the questions to be addressed in future studies in-
clude: which technique provides the most accurate information
about tubal patency and which technique is the best for an indi-
vidual patient.
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