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Abstract

Background: The main goal of this study was to prove that hysteroscopy is a superior method compared to hysterosalpingography
in the evaluation of tubal passage and the uterine cavity in infertile women. Methods: The study was carried out on 30 volunteer
women for whom evaluation of the uterine cavity and transit through the tubules was required due to infertility. In the evaluation
of the hysteroscopic tubal passage, a 6Fr feeding cannula was advanced from the hysteroscope barrel, and firstly methylene blue and
then an air bubble were applied to the fluid-filled uterine cavity through this flexible cannula. Results: When the reference method
was taken as hysterosalpingography, the specificity of hysteroscopy was found to be 85.71% (95% CI (confidence interval): 42.13%–
99.64%), sensitivity 94.74% (95% CI: 85.38–98.90%). The positive predictive value of hysteroscopy was calculated as 98.18% (95%
CI: 89.78%–99.70%) and the negative predictive value was 66.67% (95% CI: 38.96%–86.24%). Observing the bubble and swirl effect
together in the evaluation of the tube opening increases the diagnostic accuracy. And benefit of hysteroscopy in the evaluation of tubal
passage was statistically significantly higher than hysterosalpingography. Conclusion: Considering the cellular damages that can be
caused by hysterosalpingraphy and the real observation power provided by hysteroscopy, simultaneous evaluation and the comfort of
making intervention possible, hysteroscopy will be a more useful and useful application.
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1. Introduction

Infertility is defined as the inability of a sexually active
couple with no contraception to achieve pregnancy within
one year [1]. The most important step in evaluating in-
fertile couples and making treatment plans is to determine
the etiology correctly. Tubal factors constitute 20–25% of
the causes of infertility in women [2]. The fallopian tubes
are serve a highly specialised essential functions in the re-
productive process. The first mission, picking up an ovum
when it is discharged from the ruptured ovarian follicle and
transferring the ovum into the tubal lumen. The secondmis-
sion of the tubes are, they provide a suitable environment
for sperm capacitation and ovum fertilisation to occur, and
transfers the fertilised embryo into the uterus [3].

Chromopertubation, in which hysteroscopy (HS) and
laparoscopy are combined, is considered the gold standard
method in evaluating the tube opening and uterine cav-
ity [4–6]. However, research is still ongoing on an easy
and simple method that can be applied in less invasive and
outpatient settings. Today, hysterosalpingography (HSG),
which can be used in an out-patient setting, is the most com-
monly used screening method for evaluation of the fallop-
ian tubes [7]. However, recent studies have shown hys-
terosalpingography to exhibit a relatively low sensitivity to
detect tubal patency and a high inter-observer variation in

the interpretation of results [8]. In this context, studies on
hysteroscopic methods are concentrated because they can
simultaneously provide treatment in case of detection of
pathological conditions of the uterine cavity. Undoubtedly,
the most important reasons are that they are less invasive
and less cost-effective [9–11]. In this study, we aimed to
compare the traditionally applied hysterosalpingography in
the evaluation of infertile couples and office hysteroscopy,
which we think may be superior in many ways. The first is
to evaluate the diagnostic capacity of hysteroscopy to eval-
uate tube patency compared to hysterosalpingography. Our
second aim was to evaluate the uterine cavity simultane-
ously and to compare the results.

2. Material and method
2.1 Ethics

Date and number of approval obtained from
Çanakkale Onsekiz Mart University Scientific Research
Ethics Committee: 15.11.2017 / 2017-18 (2011-KAEK-
27/2017-E.98469).

2.2 Sample

The study was conducted on 30 female patients aged
18–40 years who were admitted to the Çanakkale Onsekiz
Mart University hospital gynecology outpatient clinic of be-
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tween 2018 and 2019 due to primary or secondary infertil-
ity. The cases were evaluated prospectively.

2.3 Exclusion criteria

Women under the age of 18, those who did not want
to participate in the study, and those with previous uterine
surgery were not included in the sample. Women with diag-
nosed chromosomal abnormalities that could cause uterine
and ovarian anomalies were excluded from the study. Apart
from these, chromosomal disorders that may cause throm-
bophilia and similar conditions, those with chronic diseases
(such as diabetes, thyroid hormone disorders, prolactin hor-
mone disorders) were not included in the study due to the
possibility of tubal patency being affected. Except for these
cases, no exclusion criteria were used.

2.4 Processing algorithm

Sociodemographic characteristics and medical history
of the patients to be included in the study were obtained
first, and then gynecological examinations were performed.
The results of the ultrasonographic evaluation were not pre-
sented as they would not have any positive or negative ef-
fect on the purpose of the study. All hysterosalpingographic
and hysteroscopic procedures were performed by the same
physician. While planning the methodology of the study, a
detailed literature search was conducted and an evaluation
procedure suitable for our study was determined [10,12].
Both processes were performed during the late prolifera-
tive phase (10th day of menstruation). The evaluation of all
results was first made by the same physician during the pro-
cedures. Then, images recorded in digital media by another
physician were evaluated. Evaluation results of both physi-
cians were the same. All procedures were performed con-
secutively under general anesthesia simultaneously on the
same day. Since hysterosalpingography can cause spasms
due to jet injection and open possible obstructions with
pressure, the order of application of the procedures was as
given on the side: (1) bubble-forming hysteroscopy, (2) ap-
plication of methylene blue during hysteroscopy, and (3)
hysterosalpingographic evaluation. Hysteroscopic evalu-
ation was performed using 5 mm hysteroscop (Karl-Storz
Endoscope) under conditionswhere distensionmediumwas
provided with saline. While evaluating the tubes hystero-
scopically, methylene blue (10%, 0.2 mL) and bubbles were
applied to near the tube openings through a 6Fr (2 mm)
flexible cannula passed through the hysteroscope channel.
On the other hand, water-soluble radiopaque material (Om-
nipaque 300 mg/mL, Opakim, Istanbul) was used in all
women during HSG. And duly, radio-opaque medium was
injected through the rubin cannula. The spread of this ap-
plied substance in the uterine cavity and its distribution to
the abdominal cavity through the tubeswere simultaneously
monitored under fluoroscopy. And it was recorded digi-
tally.

First, an evaluation of the uterine cavity for at least

ten seconds was performed to allow pressure compensation
before assessing the effect of air bubbling. Then the bub-
ble evaluation phase was started. Approximately 0.25 mL
of air was given very close to the tubal opening with the
aid of a syringe attached to the cannula and large bubbles
were formed in the uterine cavity. The observation of the
passage of these large bubbles from the tube openings to the
abdominal cavity was evaluated as an indicator for tubal pa-
tency. In contrast, if there is only one small (<2 mm) air
bubble entering the ostium, if the air bubbles only entered
before pressure equalization was finished, or if air bubbles
were accumulating in the uterine cavity but could not pass
through the tubal opening, this was not considered an indi-
cator of tube patency. If the air bubbles did not pass through
the ostia rapidly, tubal ostia were observed for 40 to 60 sec-
onds, considering the presence of possible temporary tubal
spasms (parryscope technique) [12] (Fig. 1a,b). All these
procedures were repeated separately for both tubal ostia.

Secondly, rhythmic movements of the tubal ostium
and tubal patency were evaluated with highly concentrated
methylene blue’s transport. Each tubal ostium was ob-
served for at least three minutes to assess the transport of
the dye. The transition of methylene blue from the tubes to
the abdominal cavity by forming a vortex, not accumulat-
ing in the uterine cavity, was interpreted as the presence of a
tubal patency. However, the dilution and invisible distribu-
tion of methylene blue in the uterine cavity was interpreted
as the absence of tubal patency (Fig. 2).

2.5 Statistical analysis
SPSS-20 (Statistical Package for the Social Sciences,

Statistics Program for Social Sciences, Chicago, IL, USA)
program was used for statistical analysis of the data ob-
tained. The existence of statistical significance was eval-
uated by Fisher Exact test, and cases where the p value was
found to be less than 0.01 was considered statistically sig-
nificant.

3. Results
The study was completed with the evaluation of a to-

tal of 30 women. In other words, 30 uterine cavities and
60 fallopian tubes were evaluated during the whole study.
The women included in the study were women who consec-
utively applied to the outpatient clinic due to infertility and
agreed to participate. In the ultrasonography performed on
the third day of menstruation, no pathological sonographic
finding was detected in 16 women (53.3%). On the other
hand, an appearance compatible with polypwas observed in
sonography of two women (6.7%), and an image compati-
ble with uterine septum or arcuate uterus was observed in
ultrasonography of five women (16.7%). A clear diagnos-
tic report on the uterine cavity could not be made for seven
cases (23.3%). When the uterine cavities of women were
evaluated by hysterosalpingography, no uterine pathology
was observed in 17 (56.7%)women. On the other hand, fill-
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Fig. 1. Escape of the bubble from the tubal opening into the abdominal cavity.

Fig. 2. Injection of methylene blue into the internal fallopian
tube ostia and and passage of methylene blue from the tube
into the abdominal cavity with the swirling effect.

ing defects (polyps) were found in the uterine cavity in two
(6.7%) women, and uterine septum or arcuate uterus was
observed in nine (30%) women. In addition, unfortunately,
the uterine cavity could not be evaluated sufficiently in the
images of two (6.7%) women. As a result of the hystero-
scopic evaluation of the cavities, no uterine pathology was
observed in 17 (56.7%) women; on the other hand, uter-
ine septum or arcuate uterus was observed in eight (26.7%)
women, and endometrial polyp was found in five (16.7%)
women. All the comparative results are presented in Ta-
ble 1.

Only eleven of the seventeen women in whom the
uterine cavity was reported as normal on hysterosalpingog-

raphy and hysteroscopy had common findings in both, and
the uterine cavities were normal. Filling defect was ob-
served on hysteroscopy in four of the remaining six of the
seventeen women in whom hysterosalpingography was re-
ported to be normal. The septum or arcuate uterus was
observed in two of the women who were reported as nor-
mal on hysterosalpingography. Although filling defects
were found in two women in hysterosalpingography, none
of these women had polypoid formation that could cause
filling defect in hysteroscopy. However, polyps were de-
tected in five women on hysteroscopy. And none of these
women had polyps detected on hysterosalpingography. The
hysterosalpingography of four women who were found to
have polyps on hysteroscopy were evaluated as normal. It
was evaluated that the remaining one might have a septum
defect. In hysterosalpingography, it was thought that nine
women might have a uterine septum or an arcuate uterus.
However, in the hysteroscopic evaluations of these women,
it was observed that two of them were normal and one of
them had polyps. The septum was detected in only six of
them by bothmethods. The hysteroscopic evaluation of two
women whose hysterosalpingography could not be evalu-
ated clearly was normal. All findings of the uterine cavity
are presented in Table 2.

The evaluation of the tubes was performed separately
for each woman as right and as a result of the evaluation of
the tubes by hysteroscopic bubble (parryscope) and methy-
lene blue methods, it was observed that there was a passage
through the inner mouth of both fallopian tubes in twenty-
two women. It was observed that three of the remaining
eight women had no passage through the right tube and five
of them through the left tube. In all cases where bubble tran-
sition was observed, the transition of methylene blue was
also present. Likewise, in all cases where methylene blue
passed, bubble transition occurred. As a result of the hys-
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Table 1. Ultrasonographic, hysterosalpingographic and hysteroscopic results of uterine findings.
Ultrasonography Hysterosalpingography Hysteroscopy

Normal 16 (53.3%) 17 (56.7%) 17 (56.7%)
Filling defect (polyp) 2 (6.7%) 2 (6.7%) 5 (16.7%)
Septum - arcuate uterus 5 (16.7%) 9 (30%) 8 (26.7%)
Unsatisfactory result 7 (23.3%) 2 (6.7%) -

Table 2. Hysterosalpingographic and hysteroscopic cross comparison of uterine findings.
HS HS HS HS

Total (n)
Normal Filling defect (polyp) Septum - arcuate uterus Unsatisfactory result

HSG
11 4 2 - 17

Normal
HSG

2 - - - 2
Filling defect (polyp)
HSG

2 1 6 - 9
Septum - arcuate uterus
HSG

2 - - - 2
Unsatisfactory result
Total (n) 17 5 8 - 30

HS, hysteroscopy; HSG, hysterosalpingography.

terosalpingographic evaluation, it was observed that there
was passage through the bilateral fallopian tube in twenty-
four women. The evaluation of the remaining six women
favored that three had no passage through the right tube, and
three through the left tube. Findings regarding the compar-
ative evaluation of tubal passages in women are presented
in detail in Table 3.

When the reference method was taken as hysteros-
alpingography, the specificity of hysteroscopy was deter-
mined as 85.71% (95% CI: 42.13%–99.64%) and sensi-
tivity was 94.74% (95% CI: 85.38%–98.9%), since only
the inner mouths of the fallopian tubes can be evaluated in
hysteroscopy in the evaluation of the tubal passage. The
positive predictive value of hysteroscopy was calculated as
98.18% (95% CI: 89.78%–99.7%) and the negative predic-
tive value as 66.67% (95% CI: 38.96%–86.24%). The test
can give an accurate result with a probability of 93.75%
(95% CI: 84.76%–98.27%). When the reference method is
taken as hysterosalpingography, the evaluation of the fal-
lopian tubes with office hysteroscopy is statistically signif-
icant in terms of the results obtained (p < 0.01). And it
appears to be a viable method. Table 4 presents the gen-
eral evaluation of tubal passages obtained by two different
evaluation methods.

4. Discussion
There are many methods for evaluating tubes. These

methods also have many advantages and disadvantages.
HSG is the most widely used method in the evaluation of
the fallopian tubes and uterine cavity because of its low cost
and the fact that it is a procedure that does not require hos-
pitalization. However, of course, the gold standard method
is to observe the transition laparoscopically [13].

The swirl created by the water flowing from the sink
shows us that the sink drain is open. In some of the women
we performed hysteroscopy we noticed that spontaneous
bubbles are directed from the inner mouths of the fallop-
ian tubes into the abdomen. Likewise, we observed that the
liquidmixedwith blood also formed awhirlpool at the same
points and directed towards the inside of the abdomen. In-
spired by this events, we formed the basis of our work.

Duraker et al. [14] compared laparoscopic chromop-
ertubation and hysterosalpingography in terms of tubal pa-
tency. According to their results, while no tubal pathology
was observed with L/S in 61.2% of patients who were di-
agnosed as unilateral tubal occlusion in HSG, this ratio was
51.2% in patients with bilateral tubal factor.

A meta-analysis compared hysterosalpingography
with laparoscopic chromopertubation, which is the gold
standard method for the evaluation of fallopian tubes, and
reported the sensitivity of hysterosalpingography to show
tubal passage as 65% and specificity as 83% [15,16]. While
this is the case, although the power to evaluate the passage
through the fallopian tubes is not as much as laparoscopic
chromopertubation, it is considered that it does not change
the planned treatment methods by 95% [17]. And therefore
the reference test for evaluating the fallopian tubes in our
study was accepted as hysterosalpingography and the sta-
tistical evaluation was performed. This situation of course
creates a limitation for our study and affects the general-
izability of the results we obtain. Another limiting factor
may be the sample size of the study. On the other hand,
although the power analyzes required for the number of
samples were performed and the lowest number of cases
required to be evaluated was determined as twenty, thirty
cases (sixty tube) were included in the study, but this num-
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Table 3. Hysterosalpingographic and hysteroscopic cross evaluation and comparison of the tubal patency.
HS HS HS HS Total

(R+) (L+) R(+) (L-) (R-) (L+) (R-) (L-) (n) (n)

HSG
(R+) (L+) (21) (21) (2) (2) (1) (1) (-) (-) (24) (24)
HSG
(R+) (L-) (-) (-) (3) (3) (-) (-) (-) (-) (3) (3)
HSG
(R-) (L+) (1) (1) (-) (-) (2) (2) (-) (-) (3) (3)
HSG
(R-) (L-) (-) (-) (-) (-) (-) (-) (-) (-) (-) (-)
Total (n) (n) (22) (22) (5) (5) (3) (3) (-) (-) (30) (30)

Table 4. Statistical evaluation of hysteroscopy and hysterosalpingography over each other in the evaluation of tubal patency.

HSG
HS

Total
HS p value

Tubal passage (+) Tubal passage (-) Specificity Sensitivity
Positive

predictive value
Negative

predictive value
Accuracy (Fischer exact <0.01)

Tubal passage (+) 51 3 54/60

85.71% 94.74% 98.18% 66.67% 93.75% 0.00001

(85%) (5%) (90%)
Tubal passage (-) 1 5 6/60

(1.7%) (8.3%) (10%)
Total 52/60 8/60 60/60

(86.7%) (13.3%) (100%)

ber may also be insufficient in terms of generalizing the re-
sults. Alternative methods to HSG have been tried to be
developed for years. However, studies on the evaluation of
tubal patency by hysteroscopy are very limited in the litera-
ture [18,19]. It is a known fact that hysteroscopy is the gold
standard method for detecting lesions related to the uter-
ine cavity [20]. Therefore, in our study, we did not evalu-
ate the power of hysteroscopy to detect lesions in the uter-
ine cavity. We presented the results we obtained on this
subject as a table in order to make comparisons only and
to better understand the superiority of the method by pro-
viding subject integrity. In our study, just like the others,
the superiority of hysteroscopy was once again emphasized
because it also enables the treatment of detected patholo-
gies [20,21]. Parry et al. [22] measured the ability of of-
fice hysteroscopy to evaluate the tubal patency using the
Parryscope technique. They reported that with the use of
small-caliber (<3 mm) flexible hysteroscopes, it is possible
to obtain very high accuracy results by avoiding excessive
distension and preventing the occurrence of spasm. They
found that office hysteroscopy has 98.3%–100% sensitiv-
ity and 83.7% specificity for tube occlusion when applied
according to the procedure. They suggested that office hys-
teroscopy can evaluate the patency of the tube accurately
and quickly with this method. And they reported that it is a
promising technique for evaluating fertility rather thanHSG
[22]. Although we could not compare hysteroscopy with la-
paroscopic chromopertubation, which is the gold standard
method [23], our results show that hysteroscopy provides
similar and even better results with hysterosalpingography

in the evaluation of tubes. On top of that, considering the
obvious advantage of hysteroscopy over hysterosalpingog-
raphy, as shown in previous studies, in the evaluation of the
uterine cavity, its benefit is further increased.

5. Conclusions
Considering the results we obtained, it is seen that hys-

teroscopy has advantages and disadvantages compared to
hysterosalpingography in the evaluation of infertile women.
We still think that more research should be done on which
method will be more useful in the evaluation of infertile
women.
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