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Abstract 
Fifteen infertile women who required tubal passage evaluation by chromolaparoscopy 

were recruited. Those who had lower genital tract infection or abnormal uterine bleeding were 
excluded from the study. Transvaginal HyCoSy was performed during the first half of the men­
strual cycle at least 24 hours prior to chromolaparoscopy. The results from both transvaginal 
HyCoSy and chromolaparoscopy were compared in assessing tubal patency and uterine patho· 
logy. 

A high correlation was noted regarding uterine examination using transvaginal HyCoSy 
compared with chromolaparoscopy (sensitivity, specificity, PPV and NPV were I) 1.71J( . 33 .Y ir. 
84.6% and 50%, respectively) . The correlation of the outcome between the two procedures in 
assessing tubal patency, when combining both tubes, was also high (sensitivity, specificity. PPV 
and NPV were 100%, 55.6%, 80o/c and 100%, respectively) . The most common adverse event 
was only mild pelvic pain which did not necessitate any treatment. 

These preliminary results reveal the potential value of transvaginal HyCoSy as an alter­
native in infertility investigations. It seems to be as effective but less invasive than conventional 
chromolaparoscopy. The adverse events reported in this study relate more to the procedure 
(catheter insertion) rather than the trial substance. 

Evaluation of the female genital anatomy 
is an essential part of an investigation of infertility 
or recurrent pregnancy wastage. Tubal factors are 
involved in 25 per cent to 50 per cent of infertile 
couples( I) . The main tools in the diagnosis of 

tubal disorders so far have been hysterosalpingo­
graphy (HSG) and chromolaparoscopy. Both pro­
cedures have a number of disadvantages and limit­
ations that point to a potential role for an alterna­
tive technique. 
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Transvaginal ultrasound is now esta­
blished as an important investigative tool for many 
aspects of gynaecology. The first report of ultra­
sound used in infertility was published in 1972 by 
KratochwiJ(2) . Since then , ultrasound has been 
widely used in many infertility investigations and 
procedures, such as monitoring of growing follicles, 
oocytes retrieval, etc(3-5). Compared with HSG and 
chromolaparoscopy, ultrasound does not pose any 
risk, but it is unable to provide any information 
about tubal patency. 

Earlier experience has shown that intra­
uterine findings are easier to establish when the 
uterus is filled with fluid, i.e . in hematometra or 
serometra(6). Thus, a process of contrast-enhanced 
visualization of uteri and fallopian tubes combined 
with transvaginal ultrasound was introduced into 
this sterility diagnosis programme, known as 
Hysterosalpingo-Contrast Sonography (HyCoSy). 
Several studies have been published using an echo­
free fluid such as saline with varying degrees of 
success0-1 0) . The echogenic properties of new 
echocontrast agents such as EchovistR-200 have 
also been employed in HyCoSy and have allowed 
consistent visualization of the fallopian tubes using 
transvaginal ultrasoundOI ). 

The purpose of this study is to compare 
HyCoSy using positive echocontrast agents with 
conventional chromolaparoscopy in the assessment 
of tubal patency. 

MATERIAL AND METHOD 
From May to August 1997, following the 

approval by the Ethical Committee of our institute. 
15 women visiting the infertility clinic, Chulalong­
korn Hospital were included into the study. All 
women were informed of the nature of the compa­
rative study and informed consent was obtained 
before commencing the study. Exclusion criteria 
included age less than 18 years old, galactosemia. 
pregnancy, abnormal uterine bleeding, poor general 
medical condition, and pelvic inflammatory disease 
(PID) . 

The diagnostic procedure was performed 
during the first half of the menstrual cycle (proli­
ferative phase). Each patient was placed in the 
lithotomy position and transvaginal ultrasonography 
was carried out to evaluate the pelvic organs using 
of ALOKA SSD 2000-Multiview with a 5-mHz 
vaginal probe. Then, vulva and vagina were pre­
pared with I 0 per cent povidone iodine solution 
and a bivalve speculum was then inserted into the 

Side hole for 
injection of the 
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injection nozzle 

4 Balloon-inflating 
syringe 

Fig. 1. Transcervical balloon catheter. 
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vagina to expose the portio. The transcervical bal­
loon catheter (Fig. 1) was inserted gently through 
the cervix using a pair of forceps, and the balloon 
was inflated with room air to fix it in position. If 
the first attempt to insert the balloon catheter is 
unsuccessful, a 2 mm Hegar's dilator might be 
used to probe the cervical canal. 

Once the balloon was correctly positioned 
above the internal os, the speculum was removed. 
The vaginal probe was disinfected, covered with a 
condom and inserted into the upper part of the 
vagina. In the meanwhile, the SH U 454 echocon­
trast agent (EchovistR-200, Schering AG, Germany) 
was prepared. The galactose solution was aspirated 
with a 20 ml disposable syringe and transferred to 
the vial with the galactose microparticles using 
the minispike supplied. The vial was then shaken 
vigorously for about 5 seconds to mix the contents 
well, after which the suspension was drawn up into 
a 20 ml syringe ready for use (Fig. 2) . 

The suspension was injected slowly into 
the uterus via the catheter. The outline of the uterus 
and the portions of the tubes were evaluated as the 
echocontrast agent flowed-up and through them. 
The uterus was scanned in the longitudinal projec­
tion, and then in the transverse projection. Then the 
echogenic flow through different sections of the 
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tubes was observed in the transvaginal scan while 
the echocontrast agent SH U 454 was injected 
intermittently (Fig. 3 A, B). Additional colour or 
pulse-wave Doppler was applied in case tubal 
patency could not be clearly demonstrated. 

Chromolaparoscopy was performed in all 
women at least 24 hours after performing the 
HyCoSy, under Meperidine 75 mg and Midazolam 
5 mg intravenously combined with local infiltra­
tion of l per cent Lidocaine solution 20 mi. 

The results of the study were compared in 
assessing tubal and uterine factors of infertility 
using sensitivity, specificity, positive and negative 
predictive values , using 2x2 table. 

RESULTS 
The mean age of the studied population 

was 32.0 ± 4.6 years (range 25-41 ). The indications 
for investigation were primary infertility in 9 cases 
and secondary infertility in 6 cases. The mean time 
taken for HyCoSy was 18.7 ± 5.6 minutes (range 
12-30) and mean volumes of contrast used was 
14.7 ± 3.9 ml (range 10-20). The majority of the 
women had a normal medical history ( 12 out of 15). 
Those with an abnormal medical history included 
women with gastritis, renal stones and a thyroid 
nodule. 

A Removal of the entire 
13.5 ml galactose solution 

B Transfer of the solution with 
the mandrel to the vial 
with 3 g granules 

C Immediate suspension 
of the granules 
in the galactose solution 
by vigorous shaking for 
about 5 seconds 

D Removal of the ready-to-use 
Echovist-200 suspension 

a 20 % galactose solution 

b Granules 

Fig. 2. Preparation of the ready-to-use suspension of EchovistR-200. 
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Fig. 3. Intrauterine cavity with the cornual (A) and ampular (B) parts of the right Fallopian tube as 
visualised on HyCoSy. 

The tubal findings demonstrated by 
HyCoSy and chromolaparoscopy are shown in 
Table I. One case of severe pelvic endometriosis 
with obliterated cul-de-sac was excluded. Only 25 
out of 28 fallopian tubes were compared because 
three occluded fallopian tubes which had different 
findings of sactosalpinx between two procedures 
were also excluded. The results showed that 

Table 1. 

Patent 
Occluded 

Comparison between the outcomes of 
HyCoSy and Chromolaparoscopy regard­
ing fallopian tube findings 

Patent Occluded 

16 4 
0 5 
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HyCoSy was able to detect tubal patency with a 
sensitivity of I 00 per cent, specificity of 55.6 per 
cent, positive predictive value of 80 per cent and 
negative predictive value of 100 per cent. 

Regarding uterine examination, there was 
a high correlation as shown in Table 2. Twelve of 
15 cases yielded the same results. Chromolaparo­
scopy revealed small myoma in two cases which 
could not be detected by HyCoSy . One case of 
endometrial polyp was diagnosed by HyCoSy 
(Fig. 4) , but could not be seen from chromolaparo­
scopy. The sensitivity and specificity of HyCoSy 
compared with chromolaparoscopy was 91.7 and 
33.3 per cent. The positive predictive value was 
84.6 per cent while the negative predictive value 
was 50 per cent. 

Table 2. Comparison between the outcomes of 
HyCoSy and Chromolaparoscopy regard­
ing uterine findings. 

Normal 
Pathological 

Normal 

II 

Pathological 

2 
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A total of 10 adverse events were reported 
from 9 patients. Eight of the I 0 adverse reactions 
were pelvic pain , the majority of which were mild 
and did not necessitate any form of therapy . Only 
one case of severe pelvic pain which recurred after 
the procedure lasted for another 4 hours. Fifty mg 
of Meperidine was administered to relieve the 
pain. There was one case of vaginal bleeding which 
occurred due to technical problem s in catheter 
insertion. Another case involved mild nausea which 
again did not necessitate any treatment. 

DISCUSSION 
Chromolaparoscopy is the investigation of 

choice in assessment of tubal patency and pelvic 
pathology in most infertility clinics. However. it is 
not without surgical and anaesthetic morbidity . par­
ticularly in less experienced hands . It has been 
reported that nearly 50 per cent of patients under­
going diagnostic laparoscopy require post-operative 
analgesia prior to discharge, and pain can persist 
for up to 48 hours after surgery( I 2,13 l. In the pre­
sent study, we used contrast-enhanced sonography 
to determine tubal patency and the finding s 
obtained were compared with those yielded by 
conventional chromolaparoscopy. 

Deichert et al , compared HyCoSy with 
the conventional tubal diagnostics and found that 

Fig. 4. Endometrial polyp as visualised on HyCoSy. 
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HyCoSy could serve as an adequate tubal screening 
method in sterility diagnostics. They also concluded 
in their later study that the additional use of pulsed 
wave Doppler in HyCoSy was recommended as a 
supplement to gray scale imaging in cases of sus­
pected tubal occlusion and in the event of intratubal 
flow demonstrable only over a short distance04). 

In this study, the results of HyCoSy 
agreed very well with those of chromolaparoscopy 
with respect to tubal patency . There was 80 per 
cent of cases in which tubal patency was similarly 
diagnosed by both methods. The results of HyCoSy 
with respect to a diagnosis of tubal occlusion were 
all confirmed by chromolaparoscopy. The occur­
rence of false positive findings with HyCoSy (i.e. 
tubes incorrectly classified as patent, 20%) can 
result if the observation time of intratubal flow of 
the echo-enhancing agent in one segment of the 
tube is too short, so that distal occlusions is over­
looked. Another rare possibility might be the pre­
sence of a tubal fistula where free tubal passage can 
be simulated by a flow observed distally of the 
fistula. Or on the contrary, it may be due to tubal 
spasm on the patent tubes during injection of dye in 
chromolaparoscopy. 

Regarding uterine examination, the low 
specificity may be due to the small number of 
pathological conditions (only 3 cases). One patient 

who had endometrial polyp could be diagnosed hy 
observing hypointense spherical structure sur­
rounded down to its base by the echocontrast agent. 
This is one of the advantages of HyCoSy in detec­
tion of uterine pathology. 

Although there were 8 patients who ex­
perienced pelvic pain, the majority of which were 
mild and it was most often experienced at the time 
of catheter insertion or injection of the media . Other 
minor adverse events were short-lived and no 
medication was required for thes·e cases. 

The above preliminary results indicate the 
potential usefulness of HyCoSy as a less invasive 
alternative to other diagnostic procedures in infer­
tility . High degrees of correlation between this 
method and the conventional chromolaparoscopy in 
terms of results show promise in this ultrasound 
procedure using contrast material . The use of the 
echocontrast agent SH U 454 in this study seems to 
be effective and safe. The adverse events reported 
in this study relate more to the procedure of 
HyCoSy (catheter insertion) rather than the trial 
substance. 

ACKNOWLEDGEMENTS 
The authors wish to thank Scherine: AG. 

Berlin, Germany for supplying EchovistR-200 con­
trast medium and the intrauterine catheters. 

(Received for publication on December 26. 1997) 

REFERENCES 
I. 

2. 

3. 

4. 

5. 

Jones HW Jr, Rock JA. Reparative and construc­
tive surgery of the female genital tract. Baltimore: 
Williams & Walkins, 1983. 
Kratochwil A, Urban GV, Friedrich F. Ultrasonic 
tomography of the ovaries. Ann Chir Gynecol 
1972;61:211-4. 
Hackeloer BJ, Fleming R, Robinson HP. Corre­
lation of ultrasonic and endocrinologic assess­
ment of human follicular development. Am 1 
Obstet Gynecoll979;135 :122-8. 
Lenz S, Lauritsen JG, Kjellow M. Collection of 
human oocytes for in vitro fertilization by ultra­
sonically guided follicular puncture. Lancet 
1981;1 :1163-4. 
Gleicher N, Friberg 1, Full an N, et al. Egg retrieval 
for in vitro fertilization by sonographically con-

6. 

7. 

8. 

9. 

trolled vaginal culdocentesis . Lancet 1983:2: 
508-13. 
Deichert U, van de Sandt M. Damme E. Vaginak 
Hysterokontrastsonographie zur differential di ag­
nostis chen Abklarung eines Pseudogestations­
sacks. Ultraschall Klin Prax 1987:2:245-8. 
Tufekci EC, Girit S. Bayirli E. Durmosoglu F. Yalti 
S. Evaluation of tubal patency by transvaginal 
sonosalpingography. Fertil Steril 1992:57:336-40. 
Stern J, Peters AJ, Coulam CB. Color Doppler 
ultrasonography assessment of tubal patency : a 
comparison study with traditional techniques. 
Fertil Steril 1992;58:897-900. 
Taechakraichana N. Wisawasukmongchol W. 
Uerpairojkit B. Suwajanakorn S, Limpaphayom K. 
Phaosawasdi S. Assessment of tubal patency by 



526 

10. 

II. 

12. 

S. TANA WATTANACHAROEN et al. 

transvaginal sonographic hydrotubation with color 
Doppler t1ow. J Obstet Gynaecal Res 1996;22: 
473-9. 13. 
Yarali H. Gurgen T, Erden A, Kisnisci HA. Colour 
Doppler hysterosalpingography : a simple and 
potentially useful method to evaluate fallopian 
tube patency. Hum Reprod 1994;9:64-6. 
Deichert U. Schlief R. van de Sandt M, Juhnke I. 14. 
Transvaginal hysterosalpingo-contrast-sonography 
(HyCoSy) compared with conventional tubal diag­
nostics. Hum Reprod 1989;4:418-24. 
Narchi P. Benhamou D, Fernandez H. lntraperito-

J Med Assoc Thai July 1998 

neal local anaesthetic for shoulder pain after 
day-case laparoscopy. Lancet 1991 ;338: 1569-70. 
van EE R. Hemrika J. van der Linden C. Pain 
relief following day-case diagnostic hystero­
scopy/laparoscopy for infertility : a double blind 
randomized trial with pre-operative naproxen ver­
sus placebo. Obstet Gynecol 1993:82:951-4. 
Deichert U. Schlief R. van de Sandt M. Daume E. 
Transvaginal hysterosalpingo-contrast-sonography 
for the assessment of tubal patency with gray scale 
imaging and additional use of pulsed wave Dop­
pler. Fertil Steril 1992:57:62-7. 

(HyCoSy) u~~n1,fl,'"l~ 

m.J'lflv uu,~~lJlL"~~lJ!. w.v. *, m.J'lflv '1'"~1.Jmr!. w.u. •. lflJ!iv tflEJ1wrHJno;, w.u •. 
"Ji'lf "5FTJ'1'llJ..J.:JFJfV, w.v. *, "5'1nB lflJ!Lm!fmfu~. w.v. •. 1.h:.:mfV J'jfAJ..J!fV't.l, w.u • 

"\il-=ivi~rm::i'h.Jiil'itnnoi~ Mfunw(i~l'i ru1 h11unTllil'l1~ 14D~n~ v~'Yll~'l·1lJl~t:N 11)-Hl\Jnl'iQiil~~ l'l.nl.l 1 5 11 v 
1 ~ 1u m'l 1 '11 ~ 1tJ1n~ 1 LL" ::L -n1·'ht.~ t l'l'l~nl'l t\il tJ f'llil "\il-=iYi~m1:; iln L"u 1l.IQ~ L 'if~n 'lll.l LL" ::Lii iJ lil v vn ~l n'liiJ~ 1'1 "D lil fllil tJ n&i 

vfln "\il-=i'r'Jn'llEJ h1funT'llil11~ HyCoSy 1l.l'lf1~1'1~~LL 'ln'lliJ~1iJ\JL~iJl.ILL"::riDl.l1~fum'llil'l1~14D~n~iJ~'Yll~'11lTl~fl~11l-J 
num'l5lil~mh~uvrJ 24 •hhN e.J;;>lnl'lLtJ1t~uLYi£Jum'ltJ'l::Li1wn1::'llfl~l-Jiil~nhw'iSJ~@~Avl.l-nl~<ii Tlil£J~I'I1 ll-J 11 

91.7'!/o 1'11ll-J~lwn:; 33.3% Positive predictive value 84.6% LL;;>l:; Negative predictive va lue 50% nl'lLtJ-=ivuLYivu 

m'ltJ'l::Li1l.lrn1::'lJD~vim:n hitlilrJ'ioJ~@~n~u~l'l1lt.~itw .. rwfn"'lJ~ T!ilv~1'11ll-J b 1 OOOfo f'l1ll-J~lL ~1:: 55.6% Pos1t1ve 

pred1ctive value 80% LL!'l:: Negat1ve predictive value 100% m1::LL'Yl'ln'liiJl.IYi~u1l.lm1?in~ld 14ll.ll-JlnLUl.l 

Vlnl'lU1Iii~D~UDrJffi),j1'1JLL'l~u":;1)-j~v~fum'ltJl\Jiilfm~l 

~lmltJ~l'\JL ift:Niii'IJd~u-ll m'llil'l1~ HyCoSy L tl'IJ'i5tJ'l::Li1'1Jm1::'lliJ~l-Jiil~mL"::vim:n 1 'll "l 'IJ"V~-=iYi~rm ~~ 
l.Jiil"i rnnffilii e.J l'llii LLC~::tJ" Dli\11~ rJnllnl'i\il"l1 ~14D~n ~ i:N'Yll~'11Ul~D~ ':i1l-J nunl'iQii\~ lll1:: LL mn'liD'IJYiLfilil~'lJ~ "lL '11tijl-Jl 'll n 

'11lilnnl'l ( nl"l@lilmrJ~1'1Jc.ll'IJ'Yll~tJlnl-Jiil~n J l-Jlnn-llLfilil~ln"l'l~H 


