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Abstract OBJECTIVE: In many publications the transvaginal ultrasound is regarded as the 
first step to diagnose the cause of uterine bleeding in perimenopausal women. In 
order to improve the sensitivity and specificity of the conventional ultrasound phys-
iological saline solution was administered to the uterine cavity and after expansion 
of its walls the interior uterine cavity was examined. And this procedure is called 
2D sonohysterography (SIS 2D). By the ultrasound scanners which enable to get 
3D real time image a spatial evaluation of the uterine cavity is possible. Clinical 
value of the real time 3D sonohysterography and 2D sonohysterography compared 
to hysteroscopy with histopathological examination in perimenopausal women.
MATERIAL AND METHODS: The study concerned a group of 97 perimenopausal 
women with abnormal uterine bleeding. In all of them after a standard transvagi-
nal ultrasonography a catheter was inserted into the uterine cavity. After expan-
sion of the uterine walls by administering about 10 ml of 0,9% saline solution 
the uterine cavity was examined by conventional sonohysterography. Then a 3D 
imaging mode was activated and the uterine interior was examined by real time 3D 
ultrasonography. The ultrasound results were verified by hysteroscopy, the endo-
metrial lesions were removed and underwent a histopathological examination.
RESULTS: In two cases the SIS examination was impossible because of uterine 
cervix atresion. In the rest of examined group the SIS 2D sensitivity and specificity 
came up to 72 and 96% respectively. In the group of SIS 3D the sensitivity and 
specificity reached 83 and 99% respectively.
CONCLUSIONS: Adding SIS 3D, a minimally invasive method, to conventional 
sonohysterography improves the precision of diagnosis of endometrial pathology, 
allows to get three-dimensional image of the uterine cavity and enables examina-
tion of endometrial lesions. The diagnostic precision of this procedure is similar 
to the results achieved by hysteroscopy.
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INTRODUCTION

The beginnings of transvaginal sonography reach the 
fifties of the last century when Wild and Red found 
and described the use of presentation A in transvaginal 
and transrectal transducers. The practical advantages 
of transvaginal (TV-USG) were barely used in 1985 
when KreatzTechnik® presented the first transvaginal 
transducer with real time image. In the next years sev-
eral producers tried to improve the image received by 
this way (Phillips 1986, Aloka 1987). From this time 
on increasing interest in transvaginal ultrasonographic 
diagnosis in gynecology was observed. In the last years 
the possibilities of ultrasound diagnosis were enhanced 
by ultrasound imaging of Doppler flowmetry and 3D 
real scans. These possibilities are used as well in the 
transvaginal ultrasonography and in imaging of uterine 
cavity after their expansion by saline solution – this pro-
cedure is called sonohysterography (SIS). This method 
introduced by Randolph et al. who achieved higher 
sensitivity and specificity in diagnosing of pathology of 
uterine cavity (Randolph et al. 1986).

Today the SIS technique is commonly used in diag-
nosis of endometrial pathology (Fakuda et al. 1993; 
Goldstein et al. 1997; Goldstein et al. 2002; Kowalczyk 
1999; Parsons & Lense 1993). Introducing ultrasonog-
raphy to clinical praxis allows obtaining real time 3 
dimensional image enabled the spatial assessment of 
uterine cavity.

In many publications the transvaginal ultrasonogra-
phy is used as the first step in the diagnosis of cause of 
uterine bleeding in the perimenopausal women (Bakos 
& Heimer 1998; Bedner & Rzepka-Górska 2002; David-
son & Dubinsky 2003; Oriel & Schrager 1999).

In the last years there occurred publication which 
asses and compare sensitivity and 

specificity of 2D and 3D sonohysterography and 
diagnostic hysteroscopy.

OBJECTIVE

In this paper we tried to evaluate the clinical signifi-
cance of the real time 3D sonohysterography and 2D 
sonohysterography compared to hysteroscopy with his-
topathological examination in women with perimeno-
pasual uterine bleeding.

MATERIAL AND METHODS

In the time from January 1st through December 31st 97 
women hospitalized because of perimenopasual uterine 
bleeding were examined. The age of these patients was 
43 to 57 years; the mean age was 51 years.

Before the examination each patient was admin-
istered 600 mg of ibuprofen. In all patients a standard 
ultrasound transvaginal ultrasonography was per-
formed and the middle echo of endometrium was 
assessed.

Then the external uterine cervix os was shown in 
the specula and under sterile conditions was inserted a 
thin, (0.2 mm) flexible catheter into the uterine cavity. 
In cases of a broad cervical canal a balloon catheter was 
used in order to seal it up. Through the catheter to the 
uterine cavity was administered approximately 10 ml 
of physiological saline solution which temperature was 
37 °C. After the expansion of uterus walls the uterine 
cavity was assessed by sonohysterography (SIS 2D) and 
next by real time 3D ultrasonography (SIS 3D). On 
the basis of ultrasonographic examination results the 
patients were qualified to one of the following groups: 
1 – endometrial hyperplasia, 2 – endometrial polyp or 
polyps, 3 – submucosal fibroma, 4 – normal uterine 
cavity.

After finishing the ultrasonographic examinations 
the obtained three dimensional images allowed an 
additional working using the post-processing option. 
All patients underwent Bettocchi method hysteroscopy 
(fluid medium, diameter of hysteroscopy telescope 5 
mm and 4mm (Bettocchi et al. 2003).

The uterine cavity was assessed and the results of 
ultrasonographic examination were verified. If a lesion 
was found bigger than 2 cm in size, like fibroma or poly-
pus, in order to avoid difficulties in operating resec-
toscope rather than thin hysteroscope was used. The 
other pathological lesions were removed with scissors, 
clamps or Versapiont® electrode. The removed under-
went histopathological examination. The hysteroscopic 
examinations and histopathological findings made the 
ground to asses two methods of ultrasound imaging – 
SIS and SIS 3D.

The results were statistically analyzed with use of 
Chi² test and dependence between used method and 
detectability of pathology was calculated. The non-
parametric Chi2 test is used to compare a pair of results 
regarding two criteria. So in the paper were regarded 
two methods (for instance 3D and hysteroscopy) and 
next the detectability/non detectability of lesions 

RESULTS

97 patients underwent the examination. The examples 
of images achieved in the transvaginal ultrasonography 
and sonohysterography are shown in the following pic-
tures (Figures 1–4).

In the ultrasonographic examinations beside a 
normal mucosa there were found following changes: 
thickened endometrium, endometrial polyp or polyps, 
submucosal fibroma. The type of changes found with 
different ultrasonographic methods are shown in table 
1. In two patients the SIS examination was impossible 
to examine because of cervical canal atresia.

In two cases on the SIS 2D examination a polypus 
proliferation was suspected, the same diagnose was 
made in three cases on SIS 3D examination and one 
case of endometrial proliferation was found. Finally 
in hysteroscopy endometrial polyps were diagnosed. 



214 Copyright © 2012 Neuroendocrinology Letters ISSN 0172–780X • www.nel.edu

Dariusz Kowalczyk, Wojciech Guzikowski, Jacek Więcek, Urszula Sioma-Markowska

In the hysteroscopy all local changes (polyps, fibroids) 
were diagnosed. All the results are shown in Tables 1 
and 2.

In the studied group the sensitivity and specificity 
of SIS 2D was respectively 72% and 98%, in the SIS 3D 
examination the sensitivity was 72% and specificity 
99%.

The Chi2 test analysis of SIS 2D in comparison with 
SIS 3D that in cases of endometrial hyperplasia the 
diagnosis does not depend on the method used. The 
statistical detectability is statistical significant if SIS 
2D and histopathological examination or SIS 3D and 
histopathological examination are compared. In the 
histopathological findings dominated proliferation of 
endometrium or its simple hyperplasia and also endo-
metrial polyps.

The efficacy of detectability of endometrial polyp 
is similar if SIS 3D and hysteroscopy are compared. It 
is to emphasize that in two cases that in two cases SIS 
2D examination endometrial polyps were not shown, 
which were seen in the SIS 3D method and it was con-
firmed in the hysteroscopy. In both cases small polyps 
were located in the uterine horn and in SIS 2D exami-

nation they could not be seen so easily as in SIS 3D 
examination. In one of the polyps in the histopatholog-
ical examination was found an endometrial carcinoma.

In cases of submucosal fibroma the detectability 
does not depend on used method (the results are simi-
lar). Similar as in case of polyps in SIS 2D presenta-
tion one case of submucosal fibroma was not detected. 
However it is to emphasize, that using SIS technic, 2D 
or 3D, the detectability of endometrial changes is much 
higher than in classical ultrasonography.

If SIS 2D and SIS 3D presentations are compared 
with hysteroscopy/histopathology the diagnosis of 
normal uterine cavity depends on the used method. 
Using the classical 2D ultrasonography a normal uter-
ine cavity was diagnosed in 10 cases, in SIS 2D pre-
sentation – 29 cases and in SIS 3D – 22 cases. After 
verification of these results by hysteroscopy only in 7 
cases a normal endometrium was found. In all other 
cases different kinds of endometrial proliferation was 
found and confirmed by histopathologic examination. 
It is to emphasize that in 9 cases it was difficult to assess 
the uterine cavity by classical ultrasonography whereas 
the image was very clear in SIS 2D and SIS 3D (Table 1).

Fig. 1. Normal uterine cavity in SIS 3D. Fig. 2. Endometrial polyp seen in SIS 2D.

Fig. 3. The same polyp seen in SIS 3D. Fig. 4. The same polyp seen in hysteroscopy.
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DISCUSSION

In women with perimenopausal uterine bleeding trans-
vaginal ultrasonography should be performed as a 
standard diagnostic method before undertaking uter-
ine cavity curettage or hysteroscopy. With transvaginal 
transducer about 20% of polyps may be missed whereas 
contrasting medium (SIS) allows to diagnose accurately 
almost all of them (Dueholm et al. 2001). Quite lately 
the endometrial polyps were dominantly assenting as a 
benign lesions however the recent investigations show 
that malignancy in polyps may be found even in over 
13% of cases (Martin-Ondarza et al. 2005). On the basis 
of data in the actual literature and own experience it 
is to emphasize a high efficacy of SIS 2D and 3D in 
diagnosis of endometrial polyps. Introducing into the 
uterine cavity a contrast medium such as physiological 
saline solution allows a proper qualification the patients 
to further diagnostic procedures, for instance curettage 
or hysteroscopy.

The authors of this method consider that it may 
replace the diagnostic hysteroscopy. Dueholm et al. 
on the basis of prospective analysis of 470 patients 
compared the sensitivity and specificity of sonohys-
terography and classic transvaginal ultrasonography 
(Dueholm et al. 2001). They found a sensitivity 0.99 
and specificity 0.92 of SIS compared to TV-USG 0.72 
and 0.62 respectively. Till now only few papers show, 
that the 3D imaging with administering of physiologi-
cal saline solution (SIS 3D) increases the range of infor-
mation about the assessed endometrial pathology. Our 
observations confirm this thesis, with SIS 3D technic 
it was possible to get an uterine cavity image in 98.8% 
whereas in classic ultrasonography only in 90.2% of 
cases.

The Hindu authors (Nanda et al. 2002) assessed the 
accuracy of TV-USG and SIS in diagnosis of polyps and 
submucosal fibromas in 40 women with pathological 
uterine bleeding. They have shown a high utility of SIS 
(sensitivity 100%, specificity 97.8%) versus TV-USG 
(sensitivity 66.6%, specificity 100%).

Epstein et al. in 105 women with postmenopausal 
bleeding and endometrial thickness >5 mm performed 
a conventional USG, SIS and hysteroscopy (Epstein et 
al. 2001). The consistence of SIS and hysteroscopy was 
96%. They consider SIS to be comparable with hysteros-
copy in diagnosis of local proliferation of endometrium 
however SIS can’t be used as hysteroscopy in differen-
tiation of benign and malignant lesions.

Tamanaha et al. reports that SIS in diagnosis of endo-
metrial polyps show a sensitivity of 89.7% and specific-
ity of 81.0%, in diagnosis of adhesions sensitivity 81.0%, 
specificity 97.7%, in diagnosis of submucosal fibromas 
sensitivity 83.3%, specificity 97.7%, in diagnosis of 
endometrium thickness sensitivity 33.3%, specifity 
89.4% (Tamanaha et al. 2004). The results show that SIS 
achieves a high consistence with hysteroscopy in diag-
nosis of endometrial adhesions, submucosal fibromas 
and endometrial polyps however a low consistence in 
diagnosis of endometrium thickness (we confirmed it 
in our analyzed group). Our data show the lowest sensi-
tivity and specificity of this method in cases of endome-
trial proliferation; however the correlation of diagnosis 
in cases of polyps and/or submucosal fibroma of type 0 
and I according to Wamsteker classification was nearly 
100% (Campo et al. 2005).

The Greek authors on the basis of SIS 3D examina-
tion verified by hysteroscopy in 242 women have shown 
in SIS 3D a sensitivity 93.5% and specificity 99.4%, in 
the hysteroscopy respectively 98.7% and 99.4%. They 
emphasize that SIS 3D allows a precise assess of endo-
metrial pathology. Makris et al. performed in 124 
women examination with SIS 2D, SIS 3D and 3D Power 
Doppler technique with subsequent hysteroscopic 
verification (Makris & Kalmantis et al. 2007; Makris 
& Skartados et al. 2007). In the SIS 2D technique the 
sensitivity was 91.9% and specificity 98.8%. Both tech-
niques SIS 3D and 3D Power Doppler precisely images 

Tab. 1. Visualization of the uterine cavity.

Kind of examination
Evaluation of uterine cavity 

Efficient Difficult

n % n %

TV-USG (n=97) 88 90.2 9 9.8

SIS 2D (n=95) 93 97.9 2 2.1

SIS 3D (n=95) 94 98.9 1 1.1

Tab. 2. Presentation of achieved results.

TV-USG
n=97

SIS 2D
n=95

SIS 3D
n=95

HCS
n=95

Histo-
pathology

n=95

Proliferation of 
endometrium

56 48 53 66 66

Sensitivity/
specificity

85%/
75%

72%/
94%

82%/
97%

100%/
100%

Endometrial
polyp/polyps 

15 11 13 14 14

Sensitivity/
/specificity 

100%/
98%

78%/
100%

92%/
100%

100%/
100%

Submucosal 
fibromas

7 5 6 8 8

Sensitivity/
/specificity

87%/ 
98%

62%/
100%

75%/
100%

100%/
100%

Normal uterine 
cavity 

10 29 22 7 7

 Specificity 97% 50% 68%

Difficult to 
evaluate

9 2 1
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the endometrial abnormalities. Evaluating the SIS 3D 
they stated sensitivity 93.5% and specificity 99.4%.

Also in the Polish literature the three-dimensional 
ultrasonography is positively evaluated in the diagnosis 
of abnormalities met in the uterine cavity (Stachowicz 
et al. 2002).

In most of existing papers there is not particularly 
stressed an advantage of the three-dimensional ultra-
sonography over the SIS 3D ultrasonography however 
our data show that this new technique is very helpful in 
diagnosis of uterine cavity.

These both methods of sonohisterography simplify 
the diagnosis and reduce the number of false posi-
tive results. Expanding of uterine walls helps to locate 
the polyps and allows a precise planning of operative 
procedure. The operator may decide whether to do a 
simple polypectomy or to use a resectoscope.

In the last years the use of transvaginal ultrasonog-
raphy combined with three-dimensional visualization 
gives measurable advantages in clinical diagnosis. 
Including to this procedure two- or three-dimensional 
sonography increases the diagnostic possibilities. Many 
authors emphasize advantages such as high sensitivity 
of examination, relatively low invasiveness, no need of 
anesthesia (Makris & Kalmantis et al. 2007; Makris & 
Skartados et al. 2007; Tamanaha et al. 2004). Our data 
show a great usefulness of this method.

After finishing of the examination a three-dimen-
sional picture allows an exact analysis of the image and 
an accurate diagnosis. The modern software enables 
post-processing of the picture; the three-dimensional 
image shows the location and size of the lesion in the 
uterine cavity which is important to the hysterosco-
pist. The precision of diagnosis is in close proximity to 
hysteroscopy.

CONCLUSIONS 

1. In SIS 2D or SIS 3D examination the assessing of 
endometrium is much easier than in classic TV-USG.

2. Introducing the SIS technique enables a more sen-
sitive and specific assessing of the uterine cavity in 
cases of polyps and/or submucosal fibromas.

3. The SIS 3D visualization gives new diagnostic pos-
sibilities and allows a precise planning of hysteros-
copy. Using the SIS 3D optimize the diagnosis and 
enables the qualification to subsequent procedure.

4. Comparing sensitivity and specificity of SIS 2D and 
SIS 3D significant differences were not found.

5. The advantage of SIS 3D is the possibility to get addi-
tional information by post-processing of the picture.

6. In the classic ultrasonographic diagnosis of uter-
ine cavity lesions an over interpretation was found; 
there were seen lesions which were not confirmed in 
hysteroscopy and histopathologic examination. As 
well the count of normal findings was reduced after 
hysteroscopic verification.
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