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TECHNIQUES AND INSTRUMENTATION
Gel instillation sonohysterography: first
experience with a new technique
Niek Exalto, M.D., Ph.D.,a Corry Stappers, C.N.P.,a Louisa A.M. van Raamsdonk, Pharm.D.,b

and Mark Hans Emanuel, M.D., Ph.D.a
a Department of Obstetrics and Gynecology and b Department of Clinical Pharmacy, Spaarne Ziekenhuis, Hoofddorp,
The Netherlands

Objective: A practical attempt to simplify and improve the technique of artificial uterine cavity distension by
instilling gel instead of flushing saline.
Design: Prospective observational study.
Setting: Teaching hospital.
Patient(s): One hundred twenty patients with an indication for sonohysterography (abnormal uterine bleeding,
exclusion of congenital abnormalities, or preoperative or postoperative evaluation of submucous myomas, polyps,
or synechiae).
Intervention(s): A hydroxyethylcellulose gel containing anesthetic and antiseptic agents was instilled in the
uterine cavity through a plastic intrauterine insemination cannula attached to a flexible plastic tube and a syringe.
Transvaginal (3-dimensional) ultrasonography was performed concomitantly.
Main Outcome Measure(s): Stable filling of the uterine cavity allowing a high-quality ultrasonographic
visualization.
Result(s): An optimal distension of the uterine cavity could be achieved with an average of only 4 mL (range, 2–10
mL) in 113 patients. As expected, a stable filling of the uterine cavity permitted a precise visualization of the uterine
cavity and its linings and offered an optimal presentation for a 3-dimensional ultrasound recording and reconstruction.
Conclusion(s): Gel instillation is a simple technique with minimal inconvenience for the patient and seems to be
an attractive alternative to saline infusion during sonohysterography. (Fertil Steril� 2007;87:152–5. ©2007 by
American Society for Reproductive Medicine.)
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uring the past decade, transvaginal ultrasonography of the
terus has become a routine procedure in the diagnostic
ork-up of several gynecologic problems. It has been dem-
nstrated that a normal sonographic finding is very accurate
or the exclusion of intracavitary abnormalities (1). Further-
ore, this normal sonographic finding is very well repro-

uced in the hands of different examiners (2). However, in
he case of abnormal or inconclusive sonographic findings,
iagnostic accuracy and reproducibility decline.
Sonographic examination using artificial uterine cavity dis-

ension to improve the imaging in these cases was first de-
cribed by our department (3). Saline infusion sonohysterogra-
hy (SIS) is extensively described in the literature (4–8). There
ow exists international consensus that SIS improves the diag-
ostic accuracy of transvaginal ultrasonography in case of ab-
ormal or inconclusive findings and that SIS is an effective
arly diagnostic step in the evaluation of patients with premeno-
ausal and postmenopausal abnormal uterine bleeding.

The only contraindications for this method are pregnancy
nd pelvic infection. Although the visualization of the uterine
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avity and its linings improves significantly, patients experience
nconveniences and discomfort due to either fluid leakage while
sing a catheter without a balloon or pain with the use of a
alloon catheter. In trying to overcome these disadvantages and
o create a more stable filling of the uterine cavity, we modified
he SIS technique by instilling gel instead of flushing saline.
he new technique of gel instillation sonohysterography (GIS)
nd our first experiences with this technique are described as
reliminary results.

ATERIALS AND METHODS
el instillation sonohysterography was performed (Aloka
roSound SSD 3500/5500SV; Aloka Co., LTD., Tokyo,
apan) as an office procedure in an observational study of
atients who had an indication for SIS, such as suspected
bnormalities, inadequate ultrasound imaging in cases of
bnormal uterine bleeding, exclusion of congenital abnor-
alities, or preoperative or postoperative evaluation of sub-
ucous myomas, polyps, or synechiae (7). This study did

ot include patients with a significantly enlarged myomatous
terus because we do not perform a SIS in these cases.

A sterile gel preparation of hydroxyethylcellulose and glyc-
rol containing lidocaine (2 g in 100 g of gel) and chlorhexidine

luconate (0.25 g in 100 g of gel) was used. These substances
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ave long been used for vaginal and intrauterine local and
opical anesthesia and disinfection prior to various diagnostic or
herapeutic procedures (9, 10). This type of gel is used by
rologists for intraurethral instillation prior to cystoscopy. Hy-
roxyethylcellulose and glycerol are considered to be safe in
ases of intravasation or intra-abdominal application (11–14).

For the instillation of the gel, a plastic intrauterine insemi-
ation cannula (Gynétics Medical Products N.V., Harmont-
chel, Belgium) attached to a flexible plastic tube (Avon Kwill
illing Tube, 127 mm, Avon Medicals, Sim Portex Ltd., Hythe,
ent, UK) was used. This tube was connected to the syringe

esulting in an easy-to-handle application device (Fig. 1). The
evice was flushed to clear air bubbles before being placed in
he uterine cervix and was kept in position during the ultrasound
xamination, resulting in a real-time visualization of the dis-
ended uterine cavity.

Gel instillation sonohysterography was considered to be a
inor SIS modification and a safe procedure by our institu-

ional review board.

ESULTS
he sonographic properties of the gel appeared to be compara-
le with saline in the first patients (15, 16). Gel instillation
onohysterography indications and findings in 120 patients are
resented briefly in Table 1. The uterine cavity could not be
isualized in 7 patients due to an inaccessible cervix (n � 3) or

FIGURE 1

The gel instillation sonohysterography (GIS)
application device.

Exalto. Gel instillation sonohysterography. Fertil Steril 2007.

TABLE 1
Gel instillation sonohysterography (GIS) indicatio

Indication N

Abnormal uterine bleeding 52
Postmenopausal bleeding 32
Residual trophoblastic tissue 10
Habitual miscarriage/infertility 4
Evaluation myomas/polyps 5
Miscellaneous 10
Failed procedure 7
Total 120

Exalto. Gel instillation sonohysterography. Fertil Steril 2007.

ertility and Sterility�
n intermediate position of the uterus between anteflexion and
etroflexion (n � 4).

With an average of 4 mL (range, 2–10 mL), an optimal
istension of the uterine cavity could be achieved. Because of a
uch lower leakage velocity of the gel through the cervix and

he fallopian tubes compared with saline, sonographic exami-
ation of the uterine cavity was optimal for several minutes
ven after removal of the instillation device. A quick collapse of
he uterine cavity directly after removal of the device at the end
f the procedure was seen only in a few cases.

The stability of the filling of the uterine cavity permitted a
recise visualization of the uterine cavity and its linings (Fig. 2)
nd an optimal presentation for a very stable 3-dimensional
ltrasound recording and reconstruction afterward (Fig. 3).

Because of less fluid leakage and pain, the GIS technique
eemed to reduce inconvenience for the patient compared
ith SIS. Only in 1 patient was a vasovagal episode ob-

erved. There were no serious complications such as allergic
eactions, infections, or cardiac complications.

The ultrasonic appearance of intracavitary blood clots is
ifferent in GIS compared with SIS. These clots may resem-
le polyps because they are not flushed out by the gel. This
s a disadvantage of GIS in comparison with SIS.

ISCUSSION
el instillation can be used as an alternative for saline

nfusion during sonohysterography. The technique is easy to
earn and seems attractive as a first choice because the
echnique is convenient for both the patient and the ultra-
onographer. GIS offers a more stable filling of the uterine
avity, which allows detailed examination with a very pre-
ise visualization of the uterine cavity and its linings.

The use of gel for this purpose is not entirely new. We
escribed the use of a dextran 70 solution in 1987 in our first
tudy on ultrasound and uterine cavity distension (3). A
ecent extensive literature search revealed another publica-
ion on uterine cavity distension with gel (Instillagel®, Farco

nd findings in 120 patients.

GIS normal (n) GIS abnormal (n)

27 25
11 21
2 8
1 3

— 5
8 2

— —
49 64
ns a
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harma GmbH, Köln, Germany) that appeared in the Ger-
an literature in 1991 (17). Hydroxyethylcellulose gels con-

aining glycerol, lidocaine, and chlorhexidine have been
sed in several studies as an intrauterine local and topical
nesthetic prior to various diagnostic and therapeutic proce-
ures, unfortunately without achieving an adequate reduc-
ion of pain (9, 10). After intrauterine application of lido-
aine gel for pain relief, only minimal systemic absorption of
idocaine was observed even when applied directly after
ndometrial ablation (18). Glycerol is an osmotic agent used

FIGURE 2

Sonographic visualization of an endometrial polyp (A
(C) hysteroscopic confirmation.

Exalto. Gel instillation sonohysterography. Fertil Steril 2007.
ntravenously to treat brain edema in stroke patients (11). u

154 Exalto et al. Gel instillation sonohysterography
Hydroxyethylcellulose is used as artificial tears in dry-eye
yndrome patients, intraperitoneally for reduction of adhe-
ion formation, and intravascularly for reduction of local
issue reaction (12–14). Hydroxyethylcellulose gel was also
sed as an intravaginal contrast agent for sonographic ex-
mination of the cervix during pregnancy (19).

It can be concluded from the available data in literature
hat the intrauterine application of hydroxyethylcellulose gel
s safe. The safety of the use of the described gel in the

ore and (B) after uterine cavity distension with gel;
) bef
terine cavity was confirmed in our first 120 patients. We

Vol. 87, No. 1, January 2007
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ave now begun using hydroxyethylcellulose gel without
hlorhexidine and lidocaine because we do not believe that
ither lidocaine or chlorhexidine are of any additional value.

Recent publications have appeared about 3-dimensional
onohysterography with SIS (20, 21). A more stable filling
f the uterine cavity with gel allows a longer investigation
ime, which results in better 3-dimensional sonohystero-
raphic images with fewer artifacts and moving tissue ele-
ents than with flushing saline.

Because a small number of patients still have a quick
ollapse of the uterine cavity, the application device will be
urther modified in the future, resulting in better fixation and
losure at the level of the cervix. Thereafter, GIS is expected
o become a superior contrast method for investigation of
terine pathology with computed tomography (CT) and
agnetic resonance imaging (MRI) as well.

From the current study, it can be concluded that GIS is an
ttractive alternative for SIS for several technical reasons. The
nly disadvantage is that blood clots are not flushed out by the
el and may mimic a polyp or myoma. Furthermore, when
ompared with SIS, the GIS technique seems to reduce incon-

FIGURE 3

Three-dimensional (3D) gel instillation
sonohysterography (GIS) reconstruction of an
endometrial polyp.

Exalto. Gel instillation sonohysterography. Fertil Steril 2007.
eniences such as fluid leakage and pain for the patient. This

ertility and Sterility�
ill be further studied in a randomized, controlled trial com-
aring both techniques.

EFERENCES
1. Emanuel MH, Verdel MJC, Wamsteker K, Lammes FB. A prospective

comparison of transvaginal ultrasonography and diagnostic hysteroscopy
in the evaluation of patients with abnormal uterine bleeding; the clinical
implications. Am J Obstet Gynecol 1995;172:547–52.

2. Emanuel MH, Ankum WM, Verdel MJC, Hart AAM. The reproducibility
of transvaginal uterine ultrasound results in patients with abnormal uterine
bleeding. Ultrasound Obstet Gynecol 1996;8:346–9.

3. van Roessel J, Wamsteker K, Exalto N. Sonographic investigation of
the uterus during artificial uterine cavity distention. J Clin Ultrasound
1987;15:439–50.

4. Syrop CH, Sahakian V. Transvaginal sonographic detection of endo-
metrial polyps with fluid contrast augmentation. Obstet Gynecol 1992;
79:1041–3.

5. Parsons AK, Lense JJ. Sonohysterography for endometrial abnormali-
ties: preliminary results. J Clin Ultrasound 1993;21:87–95.

6. de Kroon CD, de Bock GH, Dieben SW, Jansen FW. Saline contrast
hysterosonography in abnormal uterine bleeding: a systematic review
and meta-analysis. Obstet Gynecol Surv 2004;59:265–6.

7. Breitkopf D, Goldstein SR, Seeds JW. ACOG Committee on Gyneco-
logic Practice. ACOG technology assessment in obstetrics and gyne-
cology. Number 3, September 2003. Saline infusion sonohysterogra-
phy. Obstet Gynecol 2003;102:659–62.

8. Goldstein SR. Saline infusion sonohysterography [review]. UpToDate
2004. Available at: www.uptodate.com.

9. Zilbert A. Topical anesthesia for minor gynecological procedures: a
review. Obstet Gynecol Surv 2002;57:171–8.

0. Wong AY, Wong K, Tang LC. Stepwise pain score analysis of the
effect of local lignocaine on outpatient hysteroscopy: a randomized,
double-blind, placebo-controlled trial. Fertil Steril 2000;73:1234–7.

1. Berger C, Sakowitz OW, Kiening KL, Schwab S. Neurochemical
monitoring of glycerol therapy in patients with ischemic brain edema.
Stroke 2005;36:e4–6.

2. Nilforoushan MR, Latkany RA, Speaker MG. Effect of artificial tears
on visual acuity. Am J Ophthalmol 2005;140:830–5.

3. Falk K, Holmdahl L, Halvarsson M, Larsson K, Lindman B, Bengmark
S. Polymers that reduce intraperitoneal adhesion formation. Br J Surg
1998;85:1152–6.

4. Elam JH, Elam M. Surface modification of intravenous catheters to
reduce local tissue reactions. Biomaterials 1993;14:861–4.

5. Exalto N, Stappers C, Emanuel MH. Gel instillation, a new technique for
sonohysterography (GIS) [P-614]. Hum Reprod 2004;19(suppl 1):i208.

6. Emanuel MH, Exalto N, van Raamsdonk LAM. Gel instillation, a new
technique for sonohysterography (G.I.S.) [O-174]. Fertil Steril 2005;
84(suppl 1):S72.

7. Klug PW. Die vaginosonographische Kontrastdarstellung des Endome-
triums mit Gel. Geburtsh und Frauenheilk 1991;51:469–73.

8. Rousseau GF, Oram M, Barrington J, Priston M, Swart M. Plasma
lidocaine concentrations following insertion of 25 lidocaine gel into the
uterine cavity after uterine balloon terminal ablation. Br J Anaesth
2002;89:846–8.

9. O’Brien JM, Houseman BA, Allen AA, Barton JR. Methylcellulose gel is
superior contrast agent for ultrasonographic examination of the cervix in
obstetric patients. Ultrasound Obstet Gynecol 2003;21:149–51.

0. de Kroon CD, Louwe LA, Trimbos JB, Jansen FW. The clinical value of
3-dimensional saline infusion sonography in addition to 2-dimensional
saline infusion sonography in women with abnormal uterine bleeding. J
Ultrasound Med 2004;23:1433–40.

1. Salim R, Lee C, Davies A, Jolaoso B, Ofuasia E, Jurkovic D. A
comparative study of three-dimensional saline infusion sonohysterog-
raphy and diagnostic hysteroscopy for the classification of submucous

fibroids. Hum Reprod 2005;20:253–7.

155


	Gel instillation sonohysterography: first experience with a new technique
	MATERIALS AND METHODS
	RESULTS
	DISCUSSION
	REFERENCES


