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Abstract
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Study Objective. To evaluate the advantages and accuracy of hysterosalpingo-contrast sonography (HyCoSy) in assessing tubal
patency compared with hysterosalpingogram (HSG) and laparoscopic dye pertubation.
Design. Prospective study (Canadian Task Force classification /1-2).
Setting. Obstetrics and Gynecology Department University of Rome Tor Vergata.
Patients. Twenty-three women with at least 1 year of infertility, and 15 women with a history of chronic pelvic pain, suspected
endometriosis, or pelviC inflammatory disease (PID), or with sonographic markers of adhesions.
Interventions. HyCoSy, HSG, and laparoscopic dye pertubation.
Measurements and Main Results. All patients underwent HyCoSy during the proliferative phase using air with saline as contrast medium, and HSG within 1 month of HyCoSy. Laparoscopy and dye pertubation were performed only in women with
chronic pelvic pain, suspected endometriosis, PID, and sonographic markers of adhesions. In women undergoing all three
procedures, HSG and HyCoSy had the same high concordance as laparoscopy, 86.7% and 86.7%, respectively. Three women
in the infertility group became pregnant immediately after HyCoSy and dropped out of the study. In one woman, HyCoSy
could not be performed because of cervical stenosis. Considering the total number of tubes (67), concordance between HyCoSy
and HSG was 89.6%.
Conclusion. Transvaginal HyCoSy using a combination of air and saline appears to be an inexpensive, fast, and well-tolerated
method of determining tubal patency; One of the most important advantages of this technique is, in our opinion, the possibility of obtaining information on tubal status and the uterine cavity at the same time as conventional ultrasound scan is performed.

Some degree of tubal pathology, resulting in occlusion
of one or both tubes, is found in one of three infertile women.
Conventional diagnostic imaging procedures such as radi0graphs, hysterosalpingografhy (HSG), and laparoscopy
with dye pertubation are associated with several risks
including invasiveness and exposure to iodinated contrast
media or ionizing radiation. Transvaginal ultrasound accurately diagnoses various pel vic conditions that can be responsible for infertility and that are not detectable by HSG, but
it does not permit evaluation of the patency of the fallopian
tubes. Hysterosalpingo-contrastsonography(HyCoSy) was
introduced in the early 1980s for studying tubal patency. It
is a simple, easy, outpatient technique that hardly ever
requires premedication or hospitalization.
In initial studies, saline solution was passed transcervically before performing transabdominal sonography.l, 2

From the finding of free fluid in the pouch of Douglas, these
authors indirectly deduced patency of at least one tube.
Saline solution has the advantage of being completely safe
and inexpensive. However, although it is excellent for visualizing intrauterine pathology (sonohysterography), it does
not seem to be particularly accurate in determining the state
of fallopian tubes and theirpatency.3-5 Association of transvaginal ultrasonography with color Doppler sonography
andlor ultrasound positive contrast media increases the
accuracy of this method. Studies comparing HyCoSy and
HSG in the diagnosis of tubal patency reported conflicting
results, probably due to differen t ultrasound techniques and
contrast media. Contrast media (Echovist, Levovist, 1nfoson)5-10 facilitate evaluation of tubal patency by HyCoSy;
however, they are expensive, not available in many countries, and not always accepted by patients. Some authors ll - 13

From the Department of Obstetrics and Gynecology, University of Rome Tor Vergata, Rome, Italy (all authors).
Corresponding author Caterina Exacoustos, M.D .. Department of Obstetrics and Gynecology, Ospedale Generale S. Giovanni Calibita Fatebenefratelli,
Isola Tiberina 39, Rome 00186, Italy.
Presented at the 31 st annual meeting of the American Association of Gynecologic Laparoscopists, Miami Beach, Florida, November 20-24,2002.
Submitted July 17,2002. Accepted for publication January 28, 2003.
Reprinted from the JOURNAL OF THE AMERICAN ASSOCIATION OF GYNECOLOGIC LAPAROSCOPISTS, August 2003, Vol. 10 NO.3
© 2003 The American Association of Gynecologic Laparoscopists. All rights reserved. This work may not be reproduced in any form or by any means without written permission from
the AAGL. This includes but is not limited to, the posting of electronic files on the Internet, transferring electronic files to other persons, distributing printed output, and photocopying.
To order multiple reprints of an individual article or request authorization to make photocopies, please contact the AAGL.

367

HyCoSy, HSG, and Laparoscopic Dye Pertubation to Evaluate Tubal Patency Exacoustos et al

proposed positive contrast medium of saline solution mixed
with air because of its safety and low cost.

HyCoSy Technique
Two gynecologists(CE and CC) with experience ranging from 10 to over 30 procedures performed HyCoSy. A
preliminary scan was performed to detect ovarian position
and the interstitial part of the tubes. After inserting a speculum, a 5Fr salpingographic balloon catheter (PBN Medicals,
Denmark) was placed in the uterine cavity and filled with
1 to 2 ml of air. This step ensured that the cervical canal
was closed, prevented leakage of saline solution and air, and
kept the catheter in position. A 20-ml syringe containing
15 ml of saline solution and 5 ml of air was prepared and
shaken immediately before injection.
A vaginal ultrasound probe was inserted and a transversal section of the uterus was taken to localize the interstitial part of the tube. Saline solution was injected
continuously and slowly through the catheter, and resistance
felt during injection was noted. At first we used power
Doppler to locate the tubal are·a. When saline solution and
air were injected, the flow of air bubbles through the tubes
could be seen. The tube was followed as distally as possible by moving the probe slowly.
The process of scanning and searching for salpinges
during injection should be methodical and constant. Normally we started at the uterine cornu in a plane that also visualized the interstitial part of the tube, and then scanned

Materials and Methods
Between March 2001 and October 2002,38 patients
were divided into two groups: group 1 consisted of 23
women with a history of at least 1 year of infertility, no
symptoms, and negative ultrasound scan; and group 2,15
patients with a history of chronic pelvic pain, suspected
endometriosis, pelvic inflammatory disease (PID), sonographically confirmed uterine or adnexal pathology, or
sonographic markers of adhesions associated in some
instances with infertility. The second group had a clinical
indication for laparoscopic treatment. Women with tubal
pathology detectable by ultrasound (hydrosalpinx, acute
salpingitis) were excluded from the study. Informed consent was obtained from all participants.
All patients underwent HyCoSy during the proliferati ve phase using air and saline as contrast medium, and HSG
within 1 month of HyCoSy. Laparoscopic dye pertubation
was performed only in women in group 2 within 2 months
of HyCoSy (Figure 1).
Conventional HSG was performed according to routine practice and was recorded on X-ray film.

FIGURE 1. HyCoSy procedure. (a) Preliminary scan of the tubal region immediately before injection of saline solution and
air. (b) Flow of solution and air bubbles is visible in the distal part of the tube. (c, d, e) Contrast medium flows through the
whole tube to the fimbria. (f) Saline and air bubbles are visible in the ovarion region.
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laterally during the first part of the examination. In the last
part, the flow of air bubbles near the ovaries was observed.
Salpinges were examined separately. The whole procedure
was recorded on VCR.
If the procedure became painful the examination was
interrupted for a short period to allow tubal spasm to pass.
Hard pressure felt during injection of air and fluid was
regarded as a sign of tubal spasm or occlusion. If pressure
did not decrease and no air bubbles were seen to flow from
the tube, it was considered to be obstructed. Antibiotic prophylaxis with a single dose of azithromycin 1 g was administered orally immediately after the procedure.
Our criteria for tubal patency were as follows:
1. Passage of air and saline through the interstitial part
of the tube (Figure 2).
2. Detection of air bubbles moving around the ovary.
Observation of flow around the ovaries is possible
even without visualization of the whole passage
through the tube.
3. Detection of the solution and air bubbles in the
pouch of Douglas.
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4. Power Doppler evidence of passage of saline Solution. We generally used power Doppler in the first
part of the examination to locate the tubal area.
Discomfort or pain during and after the examination
was noted as follows:
I. Absent: no discomfort or pain felt by the patient.
2. Slight: patient felt pain only during the procedure
and required no further attention.
3. Moderate: patient felt pain during and for some
time after the procedure, occasionally asked for
analgesics.
4. Severe: patient required analgesics, had some
degree of vagal reaction, and required medical
observation and treatment after the procedure.

Laparoscopic Technique
Classic diagnostic laparoscopy was performed with a
lO-mm, zero-degree scope (Karl Storz, Tuttlingen, Germany). A disposable uterine manipulator was inserted
through the vagina into the uterine cavity. An intraumbilical
1O-mm reusable sharp trocar was inserted and one or two

fIGURE 2. Fallopian tube visualized after injection of saline solution mixed with air.
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5-mm reusable ancillary trocars were placed laterally just
above the pubic hairline. After tubes were identified, pertubation was done with 10 ml of methylene blue in 50 ml
saline solution with an atraumatic 5-mm grasper.

16 obstructed tubes. The results were discordant in seven
salpinges (10.4%), with a concordance rate of 89.6% (Table
1). Prevalence of tubal occlusion was 30%.
In patients treated with dye pertubation, HyCoSy
agreed with the test in 20 of 30 patent tubes and in 6
obstructed tubes. Results were discordant in folir salpinges
(13.3%) with a concordance rate of 86.7%. The prevalence
of tubal occlusion was 27% and the concordance rate
between HSG and dye test was 86.7%. Table 2 shows the
accuracy of HyCoSy in diagnosing tubal occlusion using
HSG and dye test as references.

Statistical Analysis
For both groups, results were evaluated calculating
concordance rate between HyCoSy and HSG. Results for
group 2 were calculated on the outcome oflaparoscopic dye
pertubation, using test performance characteristics including concordance rate, sensitivity and specificity for detecting tubal patency, and positive and negative predictive
values. Cohen's K index was also calculated.

Discussion

Results

An ideal imaging technique for evaluating infertility
should be noninvasive, inexpensive, and quick and easy to
perform, and provide information on both pelvic disorders
and tubal patency. HyCoSy is quick, efficient, and inexpensive. It can be performed in the same setting and at the
same time as transvaginal ultrasound to obtain additional
information on tubal patency. The use of air and saline
medium makes it even more simple and inexpensive without affecting the results. No radiation or irritant contrast
medium is involved, which implies improved comfort and
patient compliance. In our study three patients became
pregnant after HyCoSy, suggesting that injection of saline
solution may itself resolve slight tubal obstructions.
Half of the patients experienced moderate pain and
four severe pain, two of them with a vagal reaction. No statistically significant correlation between degree of pain and
tubal patency was observed. Nevertheless pain was more
frequently referred when resistance was met during injection.
Since HyCoSy is not completely painless, premedication

Of 38 patients, 3 became pregnant immediately after
HyCoSy. In one woman HyCoSy could not be performed
because of severe cervical stenosis. In the remaining 34
patients (mean age 34.17 ± 4.09 yrs, range 23-42 yrs)
HyCoSy showed bilateral tubal patency in 19, bilateral
obstruction in 4, and unilateral obstruction in 11 (one
woman had undergone unilateral adnexectomy).
During HyCoSy pain was absent in 3 women, slight in
11, moderate in 16, and severe in 4. No patientrequiredhospital admission and none had infections after the procedure.
The HSG showed bilateral tubal patency in 18 patients,
bilateral obstruction in 4, and unilateral obstruction in 12.
Laparoscopic dye pertubation was performed in 15 women
and showed bilateral patency in 9, bilateral obstruction in
2, and unilateraLobstmction in 4.
Considering 67 tubes, comparison between HyCoSy
and HSG showed agreement between 44 patent tubes and
TABLE 1. Concordance among HyCoSy, HSG, and lPS

No. of Tubes
HyCoSy-HSG
HyCoSy-LPS
HSG-LPS
HyCoSy

=:

67
30
30

Patent
Tubes

Obstructed
Tubes

Discordance

44
20

16
6
7

4
4

19

hysterosalpingo-contrast sonography; HSG

=:

Concordance

7

hysterosalpingography; LPS

=:

(%)

89.6
86.7
86.7

laparoscopic dye pertubation.

TABLE 2. Accuracy of HyCoSY in Diagnosing Tubal Occlusion Using HSG and Dye Pertubation as Reference Tests
HyCoSy vs HSG
Sensitivity (%)
Specificity (%)
Positive predictive value (%)
Negative predictive value (%)
K index (%)
HyCoSy = hysterosalpingo-contrast sonography; HSG

HyCoSy vs LPS

HSG vs LPS

75

88
86

80
94
84
92
77

=

91
75
91

66
hysterosalpingography; LPS
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=

laparoscopic dye pertubation.

70
95
59
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with analgesics may be considered, especially in anxious
women.
According to the preliminary findings of this study, correlation between HyCoSy and HSG and laparoscopic dye
pertubation is good. Concordance between HSG and dye
test and HyCoSy and dye test was 86.6%. Since concordance is the accuracy with which a technique agrees with
the reference test, we conclude that HyCoSy and HSG are
equally effective in diagnosing tubal patency. These results
are comparable with those reported by others.5 ,11,12,14-16
When HSG is considered as the reference test, its sensitivity (detection rate) for tubal occlusion was 80% and
specificity 94%. These data are similar to those of studies
that compared HyCoSy only with HSG. 6,l3,14,17 However,
considering dye pertubation as the reference test, HyCoSy
had lower sensitivity and specificity, 75% and 91 %, respectively, whereas HSG showed higher sensitivity but lower
specificity, 88% and 86%, respectively. These results may
indicate that HyCoSy can identify tubal patency more easily than obstruction. This could be explained by temporary
tubal occlusion caused by spasm that can lead to a false
diagnosis by HSG, whereas tubal patency can be recognized
during HyCoSy by reinjecting the solution after some minutes when tubal spasm has passed. One of the main advantages of HyCoSy seems therefore to be that it allows
continuous, repeatable, and direct real-time examination of
the fallopian tubes. However, it requires a well-trained
sonographer with experience in the procedure.
Ideally it is possible to follow the flow of air bubbles
through the tube and to visualize air and saline solution near
the ovary in the abdominal cavity, which is a sure sign of
tubal patency. In some cases it is not possible to scan the
entire tube, and only the distal part near the ovary is visible, or only air bubbles around the ovary can be seen. Learning to differentiate between a real occlusion and a temporary
spasm requires patience and experience.
The HyCoSy technique in our study is similar to that
described by others. ll ,12 However, we first use power
Doppler sonograpby to identify tubal position better, and
then the gray scale approach to visualize saline solution and
air bubbles through the salpinx. Although color Doppler
imaging is not essential in evaluating tubal patency, it might
initially facilitate visualization of passage of saline solution
and localization of the tube.
Compared with HSG, HyCoSy does not give an image
of the entire tube and its course. In fact, HSG gives a more
accurate location of tubal obstruction, but its costs, exposure to radiation, and false positive results due to tubal
spasm confirm its disadvantages comparison with HyCoSy.
HyCoSy associated with transvaginal scan can be a primary outpatient investigation of infertility. It may replace
HSG but it requires some degree of experience and must
therefore be performed by specialists. If tubal occlusion is
diagnosed by HyCoSy, laparoscopy should be considered
a second-line procedure.

References
1. Richman TS, Viscomi GN, de Cherney A, et al: Fallopian tubal
patency assessed by ultrasound following fluid injection.
Radiology 152:507-510, 1984
2. Randolph JR, Ying YK, Maier DB, et al: Comparison of
real-time Ultrasonography, hysterosalpingosonography and
laparoscopyktysteroscopyin the evaluation of uterine abnormali ties and tubal patency. Fertil Steri146:828-832, 1986
3. Mitri FF, AndronikouAD, Perpinyal S: A clinical comparison of sonographic hydrotubation and hysterosalpingogmphy. Bf J Obstet Gynaecol98: 1031-1036, 1991
4. Campbell S, Bourne TH, Tan SL, et a1: Hysterosalpingocontrast sonography (HyCoSy) and its future role within the
investigation of infertility in Europe. Ultrasound Obstet
GynecoI4:245-253,1994
5. Boudghene FP, Bazot M, Robert Y, et al: Assessment of fallopian tube patency by HyCoSy: Comparison of a positive
contrast agent with saline solution. illtrasoundObstet Gynecol
18:525-530,2001
6. Strandell A, Bourne T, Bergh C, et al: The assessment of
endometrial pathology and tubal patency: A comparison
between the use of ultrasonography and X-ray hysterosalpingographyfor the investigation of infertility patients. Ultrasound Obstet GynecoI14:200-204, 1999
7. Ayda G, Harris P, Kennedy S, et al: Hysterosalpingo-cmtrast
sonography (HyCoSy) using Echovist-200 in the outpatient
investigation of infertility patients. Br J RadioI69:910-913,
1996
8. Guazzaroni M, Mari A, Politi C, et al: Hysterosalpingocontrast sonography with Levovist in the diagnosis of tubal
patency. Radiol Med 1:62-66,2001
9. Dietrich M, Suren A, Hinney B, et al: Evaluation of tubal
patency by hysterocontrastsoIDgraphy (HyCoSy, Echovist)
and its correlation with laparoscopic findings. J Clin Ultrasound 24:523-527, 1996
10. TanawattanacharoenS, SuwajanakomS, UerpairojkitB, et a1:
Transvaginal hysterosalpingo-contrastsono graphy (HyCoSy)
compared with chromolaparoscopy.J Obstet Gynaecol Res
1:71-75,2000
11. Heikkinen H, Tekay A, Volpi E, et al: Transvaginal salpingosonographyfor the assessmentof tubal patency in infertile
women: Methodologicaland clinical expeliences. Fertil Steril
64:293-298, 1995
12. Volpi E, Zuccaio G, Patriarca A, et al: Transvaginal sonographic tubal patency testing using air and saline solution as
contrast media in routine infertility clinic setting. Ultrasound
Obstet Gynecol 7:43-48, 1996
13. SpaldingH, MartinkainenH, Tekay A, et al: Transvaginalsalpingosonographyfor assessing tubal patency in women previously treated for pelvic inflammatory disease and benign
ovarian tumors. U1trasound Obstet GynecoI14:205-209, 1999

371

HyCoSy, HSG, and Laparoscopic Dye Pertubation to Evaluate Tubal Patency Exacoustos et

14. DegenhardtF, Jibril S, EisenhauerB: Hysterosalpingocontrastsonography (HyCoSy) for determining tubal patency. Clin
Radiol 5l(suppl 1):15-18, 1996

01

16. Stacey C, Bown C, Manhire A: HycoSy-As good as
claimed? Br J Radiol 73: 133-136,2000
17. Deichert U, Schlief R, Van de Sandt M, et al: Transvaginal
tysterosalpingo-contrast-sonography (HyCoSy) compared
with conventionaltubal diagnostics. Hum Reprod4:4l8-424,
1989

15. Dijkman AB, Ben WI, Van der Veen F, et al: Can hysterosalpingocontrast-so no graphy replace hysterosalpingogmphy
in the assessment of tubal subfertility?Eur I Radiol35 :44-48,
2000

372

