
Journal of Infertility and Reproductive Biology, 2019, Volume 7, Issue 2, Pages: 8-10 

 

8 

 

Inter-Observer Reproducibility of Hysterosono-

Contrast-Salpingography with Foam (HyFoSy) for 

Assessing Tubal Patency Assessing Videoclips. 
 

Enrique Chacon 1, Alberto Hidalgo 2, Anna Algaba 3, Sheila Vazquez 3, Cristina Marcos 4, 

Carolina Caballero 5, Jara Diaz 5, Andrea Martinez 6, Manuel Duarte 3, Maria Angela Pascual 
7, Stefano Guerriero 8, Juan Luis Alcázar 1* 

 

1 Department of Obstetrics and Gynecology, Clinica Universidad de Navarra, Pamplona, Spain 
2 Department of Obstetrics and Gynecology, Hospital de Guadix, Granada, Spain 

3 Department of Obstetrics and Gynecology, Hospital Universitario y Politécnico La Fe, Valencia, Spain 
4 Department of Obstetrics and Gynecology, Hospital Fundacion Jimenez Diaz, Madrid, Spain 
5 Department of Obstetrics and Gynecology, Womens’ and Children Hospital, Badajoz, Spain 

6 Department of Obstetrics and Gynecology, Hospital Clínico, Valencia, Spain 
7 Department of Obstetrics, Gynecology, and Reproduction, Hospital Universitari Dexeus, Barcelona, Spain 

8 Department of Obstetrics and Gynecology, University of Cagliari, Policlinico Universitario Duilio Casula, Monserrato, Cagliari, Italy 

 

Received: 07/06/2019                Accepted: 12/07/2019              Published: 30/09/2019 
 

Abstract 
Objective: To estimate the inter-observer reproducibility for interpreting HyFoSy for tubal patency based on video-clip assessment 

Methods: One expert (trainer) and eight non-expert (trainees) examiners reviewed video-clips from 46 women (86 tubes) presenting 
with primary/secondary sterility and who underwent HyFoSy for assessing tubal patency. The expert, who performed all HyFoSy 
procedures, recorded all videos. Tubal patency was defined as the visualization of foam passing through the tube and spilling throughout 
the fimbrial end. Tubal blockade was defined as the stop of foam at any place of the tube without spilling throughout the fimbrial end. 
All examiners reviewed the video-clips blinded each other. Inter-observer agreement was estimated using the Cohen’s Kappa index and 

the percentage of agreement. Results: According to expert examiner diagnosis, 14 tubes (16%) were blocked, 72 (77%) were patent and 
six (7%) were not assessable. Weighted Kappa index showed a good agreement for all pair comparisons with values ranging from 0.70 
to 0.91. Conclusion: Interpretation of the presence of tubal patency or occlusion using HyFoSy by video image assessment has a good 
reproducibility among observers. 
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1 Introduction
1
 

The evaluation of the fallopian tube patency is one of the 
steps in the study of the infertile woman1. Traditionally, 
laparoscopic examination and tubal chromoperturbation dye 

test (LDT) and X-ray hysterosalpingography (HSG) are 
accepted as the gold standard for that purpose2,3. In mid and 
late nineties, two-dimensional (2D) hysterosalpingocontrast-
sonography (HyCoSy) was proposed as alternative to LDT and 
HSG4,5. This technique has become the method of choice due 
to its lower cost and above all due to a lower associated 
comorbidity. Moreover, the exposure of the patient to X-rays is 
avoided as well6,7. The most economical contrast to perform 

HyCoSy is the instillation into the uterine cavity of previously 
agitated air and saline solution7. The use of contrasting 
substances, although it greatly improves the assessment of the 
tube, is not widespread and some of them do not have approval 
for use in fallopian tubes8-10.  
The sonohysterosalpingography with foam (HyFoSy) is a 
relatively new technique that allows assessing the entire tube 
and is a valid alternative to HyCoSy. It is a safe technique -with 
results comparable to the classical techniques- and lower rate 

of adverse effects, being one of the techniques of choice11-13. 
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Reliability and agreement studies are basic to provide evidence 

on measurement errors in the diagnosis14. However, it is rather 
surprising that there is only one study published up to date that 
has addressed the reliability and agreement of tubal patency 
tests with ultrasound15. On the other hand, there is no 
information about the learning curve for HyCoSy or HyFosy 
Our aim was to estimate the inter-observer reproducibility for 
interpreting HyFoSy for tubal patency based on videoclip 
assessment. 

 

2 Material and Methods 
One trainer and eight trainees (trainees A, to H) 

participated in this study. Forty-three videos (lasting between 3 
and 40 seconds) from a non-consecutive series of 43 women 
diagnosed as having primary or secondary sterility (none of 
them with previous history of salpingectomy) were used for 
this study. Each video showed the evaluation of the fallopian 
tubes with the hystero-salpingosonography with foam 
(HyFoSy) technique for determining tubal patency. Thus, 
eighty-six tubes were evaluated.  

The videos had been recorded by the trainer who was an 

expert sonologist with more than 500 HyCoSy/HyFoSy 
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procedures performed. This trainer selected the videoclips from 

the institution’s ultrasound database. Only cases with high-
quality videoclips available were selected. The interpretation of 
the trainer was used as reference standard. All videos were 
anonymized and number encoded. Due to the retrospective 
study design and the use of anonymized videos, Institution 
Review Board approval was waived. 

The ultrasound examination was performed in all cases in 
the early follicular phase of the cycle using a Voluson E10 (GE 

Healthcare, Milwaukee, USA) with the manufacturer’s 
standard machine settings for HyCoSy. No antibiotic 
prophylaxis prior to the test was performed. As ultrasound 
contrast, the ExEm FK05-LN970 kit that includes a 10 ml 
syringe with 5 ml of ExEm gel and another of equal capacity 
with 5 ml of saline plus a GIS catheter (LM969) was used. The 
eight trainees were 3rd or 4th year OB/GYN residents, having 
no previous experience on ultrasound evaluation of tubal 

patency using contrast sonohystero-salpingography.   
Previously to review the videos, all trainees received a one-

hour basic training course about the technique. This course 
consisted of a 45 minutes lecture about the theoretical and 
practical aspects about HyFoSy, followed by an explanation 
about how interpreting the results of tubal patency by watching 
ultrasound screen during a real-time HyFoSy procedure 
performed by the trainer. Subsequently and individually, each 

trainee evaluated all videoclips on different consecutive days 
(first Trainee A and last Trainee H) and was alone in the room 
in which evaluation was performed. They were instructed not 
to discuss their impressions among themselves or with the 
trainer after assessment. Trainees were blinded to trainer’s 
diagnosis. Each trainee had to determine whether each tube in 
each patient was patent or blocked.  Tubal patency was defined 
as the visualization of foam passing through the tube and 

spilling throughout the fimbrial end (Figure 1). Tubal occlusion 
was defined as the stop of foam at any place of the tube without 
spilling throughout the fimbrial end (Figure 2). When the tube 
was not assessable, since it was not visualized in the videoclip 
it was considered as “not assessable”. The inter-observer 
agreement between the trainer and each trainee was assessed 

using weighted Cohen's Kappa Index and the percentage of 

agreement16. A κ value of less than 0.20 indicates poor 
agreement, 0.21-0.40 indicates fair agreement, 0.41-0.60 
indicates good agreement and 0.81-1.00 indicates very good 
agreement. Calculations were done taking into account the 
tubes, not the patients. 
The design of this study is in accordance with the Guidelines 
for Reporting Reliability and Agreement Studies (GRRAS)14. 
 

3 Results  
According to trainer diagnosis, 14 tubes (16%) were 

blocked, 66 (77%) were patent and 6 (7%) were not assessable. 

Inter-observer agreement between each trainee and the trainer 
was good or very good, with Kappa index ranging from 0.70 to 
0.91. The percentage of agreement was high, ranging from 84% 
to 95% (Table 1). 
 

Table 1: Inter-observer agreement between trainer and 
trainees 

 Trainer 

Trainee A 
K= 0.73 (95% CI: 0.58-0.88) 
PoA: 87% (95% CI: 78-93) 

Trainee B 
K= 0.84 (95% CI: 0.73-0.97) 
PoA: 93% (95% CI: 85-97) 

Trainee C 
K= 0.75 (95% CI: 0.61-0.89) 
PoA: 87% (95% CI: 78-93) 

Trainee D 
K= 0.74 (95% CI: 0.59-0.88) 
PoA: 87% (95% CI: 78-93) 

Trainee E 
K= 0.74 (95% CI: 0.59-0.88) 
PoA: 87% (95% CI: 78-93) 

Trainee F 
K= 0.70 (95% CI: 0.55-0.87) 
PoA: 87% (95% CI: 78-93) 

Trainee G 
K= 0.73 (95% CI: 0.60-0.87) 
PoA: 84% (95% CI: 74-90) 

Trainee H 
K= 0.91 (95% CI: 0.81-1.00) 
PoA: 95% (95% CI: 88-98) 

K = Weighted Kappa index. PoA: Percentage of agreement 

 

 
Figure 1: HyFoSy showing foam contrast passing through the right tube (asterisks) and fimbrial flushing (Arrow) 
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Figure 2: HyFoSy showing tubal blocking at the level of the right ostium (asterisk) 

 

4 Discussion  
In this study, we have shown that evaluation tubal patency 

using two-dimensional HyFoSy technique videoclips is 
reproducible even in the hands of trainees after a very short 
training program. The only previous study published 
addressing this issue has been reported by Ludwin et al15. These 
authors assessed inter-observer agreement between two expert 
examiners using 2D/3D HyFoSy. They reported a kappa index 
of 0.67 and percentage of agreement of 92%, similar results to 
ours. They also used videoclips. We think our results might be 
relevant, especially when taking into account training. 

Saunders et al reported that diagnositic performance of 
HyCoSy improves with experience17. Therefore, training is 
needed. However, Lanzani et al stated that HyCoSy does not 
require a learning curve period18. We do think learning curve 
period for HyCoSy or HyFoSy is certainly needed. However, 
since our data would support the idea that this learning curve 
period might be quite short. Certainly, our studies has some 
limitations, since no real-time ultrasound evaluation was 

performed by trainees. Rather, they did an “eyes-on” training. 
Additionally, all videoclips used were high quality and selected 
by the trainer. These facts may also bias the results. In fact, 
Ludwin et al observed that reproducibility for both examiners 
were moderate when assessing tubal patency comparing 
videoclip visualization and real-time ultrasound15. Therefore, 
reproducibility could be overestimated. 
In summary, we may conclude that interpretation of the 

presence of tubal patency or occlusion using HyFoSy by video 
image assessment has a good reproducibility among non-expert 
observers. This might have implications for training. 
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