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Summary

Objective: We conducted this prospective study to evaluate saline contrast hysterosonography (SCHS) as a diagnostic modality
for intrauterine lesions in comparison to hysteroscopy and endometrial biopsy.

Materials and Methods: We included 135 patients, of whom 70 presented with abnormal uterine bleeding and 65 with subfertil-
ity problems. All cases were examined with conventional transvaginal sonography and were further investigated with SCHS using
saline as contrast medium, and finally hysteroscopy with endometrial biopsy that was used as the reference test.

Results: SCHS revealed the presence of intrauterine pathology in 23 cases and failed in three (4.2%). SCHS had a sensitivity of
94%, a specificity of 71%, a positive predictive value of 76% and a negative predictive value of 95% in the abnormal uterine group.
In subfertile patients, SCHS revealed the presence of intrauterine pathology in 34 cases and had a sensitivity of 96%, a specificity
of 74%, a positive predictive value of 79% and a negative predictive value of 95%.

Conclusions: We found that SCHS is an extremely accurate modality for the diagnosis of focal endometrial pathology, compared

to diagnostic hysteroscopy .
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Introduction

Saline contrast hysterosonography (SCHS) is a diag-
nostic procedure that enhances endometrial imaging by
using saline as contrast medium. It has been used in con-
junction with traditional transvaginal sonography (TVS)
to aid the diagnosis of uterine and endometrial abnor-
malities, including abnormal uterine bleeding, infertility,
recurrent abortion, suspected Asherman’s syndrome and
patients receiving tamoxifen therapy [1].

Diagnostic hysteroscopy combined with endometrial
biopsy is considered the gold standard in the evaluation
of the uterine cavity [2-4]. However, diagnostic hys-
teroscopy is invasive and expensive [5-7].

Several authors report equal diagnostic accuracy in
uterine cavity evaluation of SCHS compared with diag-
nostic hysteroscopy [8-10]. Most of these studies were per-
formed for the evaluation of abnormal uterine bleeding.

The aim of this prospective study was to evaluate
SCHS as a diagnostic procedure in two groups of women.
The first group consisted of subfertile young women and
the second group consisted of women with abnormal
uterine bleeding.

Materials and Methods

This study was performed by means of a prospective investi-
gation between January 1, 2001 and September 30, 2003 and
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135 women were included in our protocol. Of these, 70 were
referred for the investigation of abnormal uterine bleeding
(menorhaggia, menometrorragia, intermenstrual or post-
menopausal bleeding), whereas the remaining 65 were investi-
gated for subfertility (at least one year of fruitless efforts for
conception). All patients underwent a detailed abdominal and
pelvic bimanual examination and a Papanicolaou smear was
obtained. During this initial visit premenopausal patients were
scheduled to have a transvaginal ultrasound examination if pos-
sible between the 7" and 10" day of their next cycle. Obviously,
this was not realistic in patients with a history of abnormal
uterine bleeding and the examination was performed at any con-
venient time for both the patient and the department.

Both, conventional TVS and SCHS examinations were per-
formed by the same examiner using the Aloka type 650
equipped with a 5-7.5 MHz transvaginal probe. The ultrosono-
grapher was blinded to the results of previous diagnostic tests,
such as hysterosalpingography. Hysteroscopy was performed at
a later date by an experienced gynecological endoscopist who
was blinded to the results of the previous ultrasonographic
assessment. No medical preparation of the endometrium had
been prescribed in any of our patients prior to any of these diag-
nostic procedures.

A diagnostic Hamou type hysteroscope and a Storz resecto-
scope with an Erbatom 1CC350 generator were used.

For diagnostic hysteroscopy we used sedatives. An endome-
trial biopsy was obtained from all patients during diagnostic
hysteroscopy. From those patients who required subsequent sur-
gical treatment, pathology results were collected on available
specimens.

Sensitivity, specificity, positive and negative predictive value
of SCHS were calculated with hysteroscopic findings plus the
pathology results as the gold standard.
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Technique of saline contrast hysterosonography

After disinfection of the vagina and endocervix, a sterile H/S
ELIPTOSFHERE catheter (Ackrad Laboratories) is inserted
into the cervical canal. This catheter is equipped with two chan-
nels: one that ends in a balloon distensible up to 1.5 ml which,
after insertion in the uterine cavity, is filled with air to obliter-
ate the cervical canal and another for the injection of saline into
the uterine cavity. Depending on the size of the uterus, the
amount of saline necessary to adequately distend the uterine
cavity ranges from 5-15 ml. We prefer to wait 1-3 minutes for
distention of the cavity to occur in order to both improve toler-
ability of the procedure by the patient and increase image
quality. After distention of the cavity, both layers of the
endometrium are measured on each side of the saline interface
and the contours are inspected for irregularities, polypoid
tumors, synechiae and images of projecting structures under the
endometrial surface such as myomas.

No pre- or post-examination was needed except for the use of
Buscopan suppositories.

Results

Of the 70 patients who presented with abnormal uterine
bleeding, 58 were premenopausal and the remaining 12
postmenopausal. Characteristics of these and the other 65

endometrium. Additionally, the sonographic characteris-
tics of the uterine wall were suggestive of adenomyosis
in a further four cases.

Hysteroscopy performed either subsequently or at a
later date to the ultrasonographic examination, confirmed
the presence of all focal lesions suggested by SCHS, i.e
polyps, synechiae, diaphragms and myomas. On the con-
trary, in all cases with an adenomyotic appearance of the
uterine wall, hysteroscopic appearances of the uterine
cavity were normal. At hysteroscopy, endometrial hyper-
plasia was suspected in all eight cases where such diag-
nosis was suggested by SCHS. Confirmation after
endometrial biopsy and histological examination of the
specimen was obtained in all of the cases. Hysteroscopy
upgraded their severity identifying more extensive periph-
eral adhesions when compared to what was suggested by
SCHS. We had six cases with false positive results and
three cases with false-negative results (Table 2).

Table 2. — SCHS versus diagnostic hyperoscopy plus endome-
trial biopsy.

False-positive Diagnostic with
case results SCHS

Diagnostic hysteroscopy
plus endometrial biopsy

subfertility cases with final diagnoses are pres.ent'ed in é Egggz and hyperplasia lgcl)cl)}gzlsclot
Table 1. SCHS was well tolerated by the majority of 3 Hyperplasia Normal
4 Polyps Normal
Table 1.— Diagnostic potential of SCHS compared with 5 Hyperplasia and polyps Hyperplasia
hysteroscopy plus endometrial biopsy. 6 Hyperplasia Normal proliferative
Abnormal uterine Subfertility False-negative
bleeding -
N % N p 1 Normal Hyperplasia
1 Myoma Myoma and polyps

1 Normal uterus 35 50 31 47
2 Benign endometrial When compared to SCHS, conventional TVS failed to
3 ﬁ;ﬁﬂias 122 1;é4 g ;g identify polyps in two (16.7%) and synechiae in nir}e
4 Endometrial hyperplasia 7 10 1 15 (52.6%) cases, respectively. It had the same accuracy in
5 Adenomyosis 2 28 2 3 the diagnosis of myomas, diaphragms, endometrial
6 Synechiae _ 19 29 hyperplasia and adenomyosis (Table 2).
7 Diaphragms - 2 3

Sensitivity 0.94 0.96 . .

Specificity 0.71 0.74 Discussion

PPV 0.76 0.79 Our study is the first, to the best of our knowledge, to

NPV 0.95 0.95 address the accuracy of SCHS in evaluation of the

patients. There was no need for local anesthesia and only
the use of a spasmolytic agent was necessary in some
cases. Only in three cases was the procedure abandoned
and only hysteroscopy was performed.

Office hysteroscopy was attempted in all cases and
sedation was used. No case of interruption of the proce-
dure was noted.

Overall SCHS was suggestive of a normal uterine
cavity in 66 (48%) patients. Of these, 31 were subfertil-
ity cases and 35 reported abnormal uterine bleeding.
SCHS revealed the presence of polyps in 17 cases,
synechiae in 19, a uterine diaphragm in two and submu-
cous myomas in seven cases, respectively. In eight cases
endometrial hyperplasia was suspected from the abnor-
mal thickness and sonographic appearance of the

endometrial cavity in subfertile patients and in women
with abnormal uterine bleeding. There was a statistically
significant difference in the mean age between the two
groups: 34.6 + 4.8 and 47.5 + 5.1, respectively (p <
0.001).

In both groups, about 50% of the final diagnosis from
hysteroscopy and biopsy was normal uterus.

In the subfertile group, synechiae was the most
common diagnosis (29%) and was statistically significant
compared to the abnormal uterine group.

In our study, we found in the abnormal uterine group
a sensitivity of 94%, a specificity of 71%, a positive pre-
dective value (PPV) of 76% and a negative predictive
value (NPV) of 95%, while in the subfertile group a
sensitivity of 96%, a specificity of 74%, a PPV of 79%
and a NPV of 95%.
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The reason for lower sensitivity and specificity in the
group with abnormal uterine bleeding is unclear, but may
be explained in part by the difficulty in differentiating
anatomic abnormalities from intrauterine irregularities.

Several studies in the literature have shown equal diag-
nostic accuracy for diagnostic hysteroscopy and SCHS
[11-15].

SCHS was very effective for evaluating uterine
myomas.

3 UTERUS B RT OV S LT OV

3 UTERUS B RT 0¥ 5 LT 0 Doirn GF

548060720
6YN 1 CERVIX 2 ENDO

Figure 1. — Endometrial polyp in anterior wall.

SCHS has the capacity to “to look into” the uterine
wall and determine the intramural component of submu-
cous myomas and locate other intramural myomas.
SCHS was also very effective in describing the adeno-
myotic appearance.

In our study, hyperplasia and synechiae were diagnosed
successfully from SCHS in 99 % and 100%, respectively.

Moreover, SCHS was satisfactory for detecting polyps
(Figure 1). In this pathology we had some false-positive
findings. Clots that have formed in the endometrial cavity
of a woman with recent bleeding can have the appearance
of a polyp. Also distinguishing between large polyps and
pedunculated myomas was difficult with both SCHS and
hysteroscopy.

In a recent study, Cornelis ef al. have demonstrated that
SCHS was able to replace 84% of outpatient diagnostic
hysteroscopies for uterine cavity evaluation in women
suspected of having intrauterine abnormalities. Our
results are in agreement with their study.

The number of failed SCHS in our study (2.2%) is less
than the failure rate reported in 4.6-7%. The failure rate
was 0% for the infertile group and 4.2% in the abnormal
uterine bleeding group.

SCHS is a very good tool in the preoperative manage-
ment of intrauterine and intramural pathology and gives
us the opportunity for a better hysteroscopic intervention
that can be performed in an examination room without
sedation.

In order to make the goal of every surgical intervention
real, that is “the pathology must be accurate before treat-
ment”, we considered that if there was a non-invasive
diagnostic method with excellent sensitivity and speci-
ficity, it could be possible to perform only operative hys-
teroscopies and to restrict diagnostic hysteroscopy only
for questionable cases.

Conclusions

We conclude that SCHS is a non-invasive method
without complications and can be proposed as an alter-
native to diagnostic hysteroscopy.

It can provide information about the uterus and
intrauterine lesions, allowing the surgeon to choose the
most appropriate surgical option.

This prospective study demonstrates a very good cor-
relation with hysteroscopy and a better visualization of
the underlying endometrium and myometrium.

References

[1] Gimpelson R.J., Rappold N.O.: “A comparative study between
panoramic hysteroscopy with directed biopsies and dilatation and
curettage”. Am. J. Obstet. Gynecol., 1988, 158, 489.

[2] Mihm L.M., Quick V.A., Brumfield J.A., Connors A.F., Finnerty
J.J.: “The accuracy of endometrial biopsy and saline sonohys-
terography in the determination of the cause of abnormal uterine
bleeding”. Am. J. Obstet. Gynecol., 2002, 186, 858.

[3] Cicinelli E., Romano F., Anastasio P.S., Blasi N., Parisi C.: “Sono-
hysterography versus hysteroscopy in the diagnosis of endouterine
polyps”. Gynecol. Invest., 1994, 38, 266.

[4] Campo R., Van Belle Y., Rombauts L., Brosens I., Gordts S.:
“Office mini-hysteroscopy”. Hum. Reprod. Update, 1999, 5, 73.

[5] Widrich T., Bradley L.D., Mitchinson A.R., Collins R.L.: “Com-
parison of saline infusion sonography with office hysteroscopy for
the evaluation of the endometrium”. Am. J. Obstet. Gynecol.,
1996, 174, 1327.

[6] Dueholm M., Jensen M.L., Laursen N., Kracht P.: “Can the
endometrial thickness as measured by transvaginal sonography be
used to exclude polyps or hyperplasia in premenopausal patients
with abnormal uterine bleeding?”. Acta Obstet. Gynecol. Scand.,
2001, 80, 645.

[7] Jones K., Bourne T.N.: “The feasibility of a “one-stop™ ultrasound-
based clinic for the diagnosis and management of abnormal-uterine
bleeding”. Ultrasound Obstet. Gynecol., 2001, 17, 517.

[8] Schwarzler P., Concin N., Bosch N., Berlinger A., Wohlgenannt
K., Collins W.P. et al.: “An evaluation of sonohysterography and
diagnostic hysteroscopy for the assessment of intrauterine pathol-
ogy”. Ultrasound Obstet. Gynecol., 1998, 11, 337.



Saline Contrast Hysterosonography in infertile patients and in women with abnormal uterine bleeding 567

[91 de Vries L.D., Dijkhuizen F.P., Mol B.W., Brolmann N.A., Moret
E., Heintz A.P.: “Comparison of transvaginal sonography, saline
infused sonography and hysteroscopy in the work-up of premen-
strual women with abnormal uterine bleeding”. J. Clin. Ultra-
sound, 2000, 28, 217.

[10] Karlsson B., Granberg S., Wikland M., Ylostalo P., Tornd K.,
Marsal K. et al.: “Transvaginal ultrasonography of the
endometrium in women with postmenopausal bleeding: a Nordic
multicenter study”. Am. J. Obstet. Gynecol., 1995, 172, 1488.

[11] Dijkhuizen E.P., de Vries L.D., Mol B.W., Brolmann N.A., Peters
N.M., Moret E. et al.: “Comparison of transvaginal sonography
and saline infusion sonography for the detection of intracavitary
abnormalities in premenopausal women”. Obstet. Gynecol., 2000,
15, 1.

[12] Williams C.D., Marshbum P.B.: “A prospective study of trans-
vaginal hydrosonography in the evaluation of abnormal bleeding”.
Am. J. Obstet. Gynecol., 1998, 179, 292.

[13] Krampl E., Boume T., Hurlen-Solbakken N., Istre O.: “Transvagi-
nal ultrasonography, sonohysterography and operative hys-
teroscopy for the evaluation of abnormal uterine bleeding”. Acta
Obstet. Gynecol. Scand., 2001, 80, 616.

[14] Timmerman D., Deprest J., Boume T., Van den Berghe 1., Collins
W.P,, Vergote 1.: “A randomised trial on the use of ultrasonogra-
phy or office hysteroscopy for endometrial assessment in post-
menopausal patients with breast cancer who were treated with
tamoxifen”. Am. J. Obstet. Gynecol., 1998, 179, 62.

[15] Dijkhuizen F.P., Mol B.W., Bongers M.Y., Brolmann N.A.,
Heintz A.P.: “Cost-effectiveness of the use of transvaginal sonog-
raphy and saline infusion sonography in the evaluation of men-
orrhagia [thesis]”. Utrecht (The Netherlands), University of
Utrecht, 2000, 114.

[16] Carlos R.C., Bree R.L., Abrahamse P.N., Fendrick A.M.: “Cost
effectiveness of saline-assisted hysterosonography and office hys-
teroscopy in the evaluation of postmenopausal bleeding: a decision
analysis”. Acad. Radiol., 2001, 8, 835.

[17] Parsons A.K., Lense J.J.: “Sonohysterography for endometrial
abnormalities: preliminary results”. J. Clin. Ultrasound, 1993,
21, 87.

[18] Wamsteker K., de Blok S.: “Diagnostic hysteroscopy: technique
and documentation”. In: Sutton C.J.G. (ed.). Endoscopic surgery
for Gynecologists. London: WB Saunders, 1993, 263.

[19] Goldstein S.R. Zeltser 1., Horan C.K., Snyder J.R., Schwartz L.B.:
“Ultrasonography-based image for perimenopausal patients with
abnormal bleeding”. Am. J. Obstet. Gynecol., 1997, 177, 102.

[20] Gaucherand P., Piacenza J.M., Salle B., Rudigoz R.C.: “Sonohys-
terography of the uterine cavity: preliminary investingations™. J.
Clin. Ultrasound, 1995, 23, 339.

[21] Epstein E., Ramirez A., Skoog L., Valentin L.: “Transvaginal sonog-
raphy, saline contrast sonohysterography and hysteroscopy for the
investigation of women with postmenopausal bleeding and
endometrium > 5 mm”. Ultrasound Obstet. Gynecol., 2001, 18, 157.

[22] Dessole S., Farina M., Capobianco G., Nardelli G.B., Ambrosini
G., Meloni G.B.: “Determining the best catheter for sonohys-
terography”. Fertil. Steril., 2001, 76, 605.

[23] Dueholm M., Forman A., Jensen M.L., Laursen N., Kracht P.:
“Transvaginal sonography combined with saline contrast sonohys-
terography in evaluating the uterine cavity in premenopausal
patients with abnormal uterine bleeding”. Ultrasound Obstet.
Gynecol., 2001, 18, 54.

[24] Cicinelli E., Romano F., Anastasio P.S., Blasi N., Pami C., Galan-
tino P.: “Transabdominal sonohysterography, transvaginal sonog-
raphy and hysteroscopy in the evaluation of submucous myomas”.
Obstet. Gynecol., 1995, 85, 42.

Address reprint requests to:
K. STEFANIDIS, M.D.
152, Michalakopoulou str.
Athens 11527 (Greece)

The Annual Meeting on Women’s Cancer

March 4-8, 2006 at the new orleans marriott
Society of Gynecologic Oncologists

Educational Session Topics
The broad educational program designed by the SGO Program Committee appeals to all individuals involved in the
treatment of women with gynecologic cancer. Following are the 11 abstract categories for the 2006 Annual Meeting on

Women’s Cancer:

Breast, Cervix, Clinical Practice Issues, Endome-trium/Uterus, Fallopian Tube, Gestational Trophoblastic Disease, Ovary,

Quality of Life, Techniques, Vagina, Vulva.

Technical Assistance
For technical assistance with online submissions, contact SGO via e-mail or phone. Contact information is provided below:
E-mail: sgo@dbpub.com; Phone: 800/375-2586 (United States) or 617/621-1398 (International).

Questions?

If you have any questions regarding these procedures, contact
SGO HEADQUARTERS at 312/321-4099 or via e-mail at sgo@sgo.org.

5]
80
=
<
=
oS
D
o
8
=
53




