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ABSTRACT
Abdominal and/or vaginal two-dimensional (2D) and threedimensional (3D) ultrasound (US) are the ‘gold standard’ techno
logy on which diagnosis and control of gynecological tumors
depend.
In recent years a series of software that initially generated
enormous interest, have been introduced to improve 2D/3D
US image quality and diagnostic accuracy. Many of them have
shown limited interests.
The last one and the most interesting is HDlive which incorporates a movable virtual adjustable light that, as it penetrates,
produces selective illumination with respective shadows that
result from the structures where light is reflected. This combination of lights and shadows results in spectacular images which
are much more real than those obtained with conventional 3D
US.
This note simply pretends to show the quality of images
obtained in cases of gynecological tumors using this easy-tohandle high definition ultrasound technology.
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INTRODUCTION
Vaginal two-dimensional (2D) ultrasound (us) is the gold
standard technology on which diagnosis, control and manage
ment in gynecological tumors is based.
In order to increase image quality, in recent years a series
of software has been introduced, but with scarce application
possibilities and in limited areas.
The most recent and promising is HDlive which incor
porates a movable virtual adjustable light source which, as
it penetrates, produces selective illumination with respective
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shadows that result from the structures where light is
reflected. This combination of lights and shadows results
in spectacular images which are much more real than those
obtained with conventional 3D US.
During the past year, we have examined dozens of
images generated by 2D/3D US of benign and malignant
ovarian and endometrial tumors using 3D HDlive imaging
(E8, GE® Medical System, Kretz, Zipf Austria).
HDlive images were obtained using a special software
that calculates light propagation through surface structures
in relation to light direction. The transducer uses a second
generation dynamic rendering rotor and calculates the data
obtained in a graphic processing unit with a power that is
20 times superior to the ones currently in use.
Based on specific case reports of gynecological tumors,
we are showing the improvement in image quality using
this new software.
UTERUS
The uterine (Fig. 1) and endometrial morphology (Fig. 2) can
be examined as well as with 2D or 3D US, but the quality
of the obtained images is clearly superior if 3D US is used.
Two/three-dimensional US scans can be employed in
the follow-up of the endometrial receptivity in all cases
of follicular development, endometrial tumors (Fig. 3),
endometrial hyperplasias and malignancy (Fig. 4).
The increased quality supposes a better and easier
diagnostic potential of, for example, cases of adenomyosis,
miomatosis and müllerian malformations.
FALLOPIAN TUBES
The most frequent tube pathologies are salpingitis and its
chronicle consequence the hidrosalpinx (Fig. 5). Other
tumors and cancer are very infrequent.
Acute salpingitis, especially if it contains pus, appears
as a pelvic inflammatory disease with numerous irregular
cysts of different sizes and forms containing a gray content.
Chronic adnexitis, sactosalpinx and hidrosalpinx,
appears as pure cysts of different forms and sizes always econegative and located around the ovaries or behind the uterus
In many cases, as the present image (see Fig. 5) the tubal
walls are thickened.
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Fig. 1: Normal uterine morphology. Infantile uterus with T-endometrial
shape. Comparison of 3D (below left) with HDlive. Virtual light
entering through different angles and with maximal transparency
(above right). These results evident that image quality is much
better even when compared with conventional 3D US

Fig. 2: Endometrial morphology and homogeneity in the prolife
rative (above) and secretory hormonal phase (below). Myometrial
and endometrial views in different light angles and maximal
luminescence

ADNEXAL TUMORS

2. The shape, size and thickness of the septums: must be
homogeneous and smooth septums free of endophitic
papillae.
3. Absence of papillae, typically seen in malignancy.
4. Other features of malignancy: ascitis, exophytic tumors,
metastasis, etc. Besides having a low incidence, its big
mortality rates makes it the worst cancer in female. HDlive
may help to increase the diagnostic accuracy. Herein, we
show three interesting cases (Figs 8 and 9).

Pure ovarian cysts (Fig. 6), endometriomas (Fig. 7) and tera
tomas (Fig. 8) are the most common benign ovarian tumors.
Pure cysts arise normally from the coelomic epithelium
of the ovarian surface, called epithelium germinalis, which
give rise to 85% of all ovarian tumors (the so-called cysto
adenomas and cystocarcinomas).
They are characterized by a unique, round, well
delimited, and with homogeneous inner cyst surface (see
Fig. 6).
Endometriomas are the consequence of retrograde mens
truation and endometrial cell implantation in the ovarial
surface, and many other places (see Fig. 7). Its patho
gnomonic ecographic appearance is a cystic wall containing
a homogenous-gray echo, the differential diagnosis must be
done with infected cysts or dermoid tumors.
Multicystic Ovarian Tumors
Although many of these are benign tumors, a careful exami
nation is mandatory in order to rule out malignant features.
1. The inner zone: must be ‘pure’ cysts without internal
echoes.
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Teratomas
These tumors are derived from the primordial germinal cells
which are located on the germinal line starting from the
primitive gut primordial ovary on the germinal epithelium.
Teratomas are usually located on the sacro-coxis and ovary,
and contains full-developed tissues derived from the three
geminal layers (ectoderm, mesoderm, and endoderm).
The great majority are bening; however, many of them
present aggressive behavior and early metastasis.
The ultrasonographic appearance of teratomas are
cystic images containing echogenic heterogeneous masses
(fat and sebaceous content), and hyperechogenic zones
corresponding to bone tissue.
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Fig. 3: Comparison between a polyp observed with 2D and 3D HDlive

Fig. 4: Above: Atrophic glandular cystic hyperplasia in a 72 years old women. Only the endometrium is shown using the magic cut
system which eliminates the myometrium. The cystic glands appear clearly depicted. The endometrium with its small cysts is shown
using HDlive and maximal luminescence. The image can be confused with carcinomas. Below an adenocarcinoma is showing using the
orthogonal planes (to the left) and HDlive (to the right). The myometrium in the uterine fundus is partially invaded by tumor (yellow arrow)

The following images of a typical case show a clear
visualization of all these structures including teeth, hair,
fatty tissue and bones (Fig. 10).
Ovarian Cancer
Neither all solid (or solid/cystic) tumors of ovarian locali
zation are malignant nor persistent. Also, not all the
‘anechogenic’ cystic masses are benign, exceptionally they
may be ‘borderline’ or malignant tumors.

Over 90% of malignant ovarian neoplasm show ultra
sonographic features able to conclude in a correct diagnosis
or at least able to ‘alert’ the clinician toward a high index
of suspicion.
The ‘quality’ of the ecographic image is of the outmost
importance to clarify the diagnosis, especially in atypical cases.
The majority of ovarian cancers are composed from a
mixture of solid and solid-cystic parts. Mostly of the irregular
cystic components are formed by necrotic cancer tissue (Fig. 11).
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Fig. 5: Two-dimensional orthogonal view and HDlive depicting a distended fallopian tube sequelae of a chronic salpingitis. HDlive clearly
shows the thickened wall dilated tube and its econegative content (also known as sactosalpinx). There are no septums or papillae, but
it is not unfrequent to observe them as a consequence of inflammation of the mucosa folds

Fig. 6: Pure ovarian cyst depicted in three orthogonal planes and HDlive. Compare the view of
the inner cyst wall using these two US different modes

DISCUSSION
Over the years, there have been efforts to improve 2D US image
quality, but except for the switch from abdominal to vaginal
route along with higher frequencies introduced during the early
1980s, there has been practically no substantial advances.
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In recent years, a series of software has been introduced,
but with scarce application possibilities and in limited areas.
These modalities are the inverse mode, which special
application for fluid-containing pathologies; the AVC mode
(automatic volume calculation) important for antral follicle
count and measurement of gynecological tumor volumes; the
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Fig. 7: Typical ovarian endometrioma examined with 2D and 3Dlive using maximal translucency (below right).
Also, its volume has been calculated using the VOCAL mode (below left)

Fig. 8: Ovarian serous cystadenoma with multicystic component. HDlive allows the study in several ecographic views. Note the
high-definition image of the inner surface of the cysts. Translucency view is shown in the upper right image
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Fig. 9: Typical cyst with walls studied with 2D, 3D, Vocal and HDlive. On the upper left image—when seen on 2D US—an structure
resembling a mixed cyst over the septum can be observed. However, when HDlive is applied (bottom right image), it is finally concluded
that it is only another small cyst

Fig. 10: Orthogonal planes (upper) and 3D HDlive of a benign ovarian cystic teratoma or dermoid cyst depicted with maximum
transparency and also showing the Rokitansky nodule containing bone and teeth
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Fig. 11: Ovarian carcinoma observed with 2D US power Doppler, conventional 3D HDlive (upper left and bottom right) and
maximal luminescence. Notice the clear view of the solid component and the papillae

virtual organ semi-automatic volume calculation (VOCAL)
mode which has application in measurement of volumes;
the tomographic ultrasound imaging (TUI) mode, which
obtains serial ultrasound images similar to a computerized
axial tomography and high definition real time ultrasound
(HDlive).
A correct discrimination between benign and malignant
pathology is mandatory for management and prognosis;
most women with adnexal masses do not have cancer.1 The
issue about finding an accurate and simple test for discrimi
nating benign from malignant adnexal tumors has become
like the Holy Grail of gynecological ultrasound research.2,3
A plethora of diagnostic models have been developed over
the last two decades.1
• Only ultrasound parameters (Ferrazzi, Finkler, Gran
berg, Sassone, De Priest, Lerner, Merz, Risk of Malig
nancy Index (RMI).1,2,5
• Two-dimensional ultrasound and 3D tumor volume
measurement.3,4
• Combined with 2D Doppler (Kurjak)1, Zannoni6 or with
3D Doppler angiography 3D.2
• US and biomarkers: Ca 125;7,8 Human epididymis
secretory protein-4 (HE4).7,8
• US combined with various prediction models Inter
national Ovarian Tumor Analysis (IOTA).2

Although all these parameters have been described in
clinical practice1,2 to the best of our knowledge the most
precise are RMI5,7 and the Mainz University criteria.1
However, the perfect marker is still to be defined.
The most recently described IOTA study, combined
predictive models and ultrasonographic parameters; for
regression model #1, twelve clinical/ecographic parameters
are employed and for regression model #2, only six demo
graphic and ecographic parameters were used.
Unexpectedly, there was substantial variability in the
assessment of various measurements and categorical vari
ables with substantial variability in the calculation of the
malignancy risk.4
Nevertheless, none has gained universal acceptance in
routine clinical practice, including the recent IOTA system,
which showed that the diagnostic models performed well
when used by experimented sonographers.
The agreement between operators was much better when
they tried to determine the nature of adnexal tumors based
on subjective assessment of ultrasound findings.3
Subjective assessment of ultrasound images by experienced
clinicians is the best way to characterize ovarian and endo
metrial pathology. Many endometrial and adnexal masses have
a typical ultrasound appearance and will be correctly classified
as benign or malignant.2,9 Figure 10 is a clear example.
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Many studies have addressed the relationship of the
endometrial thickness and malignancy risk. It is generally
accepted that below 3 mm there is no estrogenic effect or
malignancy risk and, below 5 mm, the malignancy risk is
almost negligible. However, several authors9 have described
case reports of adenocarcinomas (almost always Mullerian
in origin) with endometrial thickness below 3 mm.
In order to enhance diagnostic sensibility, some para
meters were progressively introduced:
• The evaluation of the homogeneity
• The evaluation of delimitation
• Doppler study of endometrial vascularization.
A better knowledge and higher skills of ultrasonography
techniques but also enhance of image quality is mandatory
whether a diagnosis consensus in endometrial malignancy
is pretended.9
Summarizing, ultrasound knowledge and the better
image quality are the best parameters to determine the
benign or malignant nature. In this way, HDlive, by increa
sing image quality, offers new possibilities of extremely
interest (see Figs 8 to 11).
Recent publications, most of them focused in obstetrics,
show that HDlive provides a much more natural and
realistic appearance of the normal embryo,10,11,13,14,22,24
fetuses,10,11,13-16,22,23 their facial expressions,11,13,15,16,22,24,25
cases of fetal abnormalities: acrania/exencephaly;11,13,22,25
cyclopia with proboscis;27 cystic hygroma;22,26 Ompha
locele;11,13,14,22 multicystic kidney;18 persistent cloaca,28
siamese twins,20 TRAP syndrome29 and umbilical vein
varix.30
The most recent articles have been focused in visualizing
special organs as heart,31,32 the uvula and the soft palate.33
Pictures obtained were so beautiful that five of these
images showed in the articles were selected as pictures of
the ‘month’.12,15-17,20
Some other articles also show pictures of borderline12
and malignant ovarian tumors11,21 as well as endometrial
pathology, showing the usefulness of this new technology
in the gynecological field.
In assisted reproduction HDlive provided improved
visualization of the growing follicle and its content (follicular
fluid, cumulus oophorus), polycystic ovaries and hyper
stimulation ovarian appearance.17,19
The present article shows images of uterine and ovarian
tumors. The images, apart from being beautiful and of
much better quality, may be useful in helping patients to
understand such processes, and may enhance patient know
ledge about their disease and also increase patient-physician
communication.
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HDlive use in obstetrics and gynecology by adding the
combination of light and shadows results in spectacular,
natural resembling; photo-like images that are much more
realistic than the ones obtained using conventional 3D US.
This novel technology deserves further evaluation in
clinical obstetrics and gynecological practice.
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