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Summary 

Volume Contrast Imaging (VCI) offers a new approach to B-Mode optimization. Volume 

Contrast Imaging is a technology based on a volume acquisition technique that leads to 

contrast enhancement and speckle suppression in the two-dimensional ultrasound image. 

In small parts applications, such as thyroid or breast, as well as in abdominal or 

gynecological applications this feature helps to clearer visualize solid organs and cystic 

structures, and offers a better assessment of size, margins and internal structures of 

lesions. 

 

Introduction 

Contrast and resolution are the two most 
important quality parameters for 
ultrasound images. High image quality is 
the fundamental basic for diagnostically 
valuable images. For physicians it is 
essential to precisely define scanned 
structures, detect inhomogeneous areas 
to be able to make a reliable diagnosis. 

Volume Contrast Imaging is a completely 
new approach to improve contrast in 
ultrasound images. This feature was 
developed by Kretztechnik and is based 
on a real time volume acquisition 
technique.  

Technology 

Rendering 

The basic principle for Volume Contrast 
Imaging is a volume acquisition combined 
with surface and maximum gradient 
rendering. The idea of rendering is to 
project a volume on a two dimensional 
screen (see fig. 1). For this reason a box 
is defined, the so-called render box. 
Virtual rays are sent from the top into the 
render box until they encounter a surface 
echo. The position of this echo is 
memorized and by merging all of them a 
3D surface image results.  

  

 fig 1:  

 2D image  

 with render box  

 and render ray  

 and 3D  

 rendered image 
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Volume Contrast Imaging 

Volume Contrast Imaging is a real time 
volume acquisition with a very small 
elevation sweep angle. Within this 
volume there is a render box with a large 
surface but the thickness of the render 
box is kept small (see fig. 2). The user 
can select the thickness of the render 
box. In some applications a thicker render 
box can lead to a further optimization in 
contrast. Hence, the result of VCI is a thin 
surface rendered image of a solid organ.  

The render process applied on the slice 
smoothens the speckle pattern of the 
image by filling up the gaps with tissue 
information from the adjacent layer, and 
on the other hand reduces noise dots by 
the property of the render algorithm. 

A characteristic of the speckle pattern of 
tissue is that there are gaps without 
information between the single pixels. 
Speckle has a different pattern in every 
single layer of the acquired volume. By 
performing a surface rendering, pixels 

from a deeper layer are brought to the top 
whenever gray value information is 
missing there and thus fill up gaps and 
smoothen the surface.  

In contrast to the speckle pattern, which 
is a static set of bright and dark gray 
values, noise pixels are of an 
inhomogeneous, non-static pattern. Noise 
pixels move whereas speckle pixels 
remain at the same position. Due to the 
low depth of the render box only few 
noise pixels appear along one render ray 
and thus do not provide enough 
brightness information to change the gray 
value of the drawn dot. This effect of 
noise reduction is still increased by the 
fact, that noise pixels are not static. They 
move and so the probability, that there 
are several pixels behind each other in 
render direction, is close to zero and 
consequently no dot is drawn on the 
screen. 

Considering the effect of the described 
functions, Volume Contrast Imaging 
provides a homogeneous, noise reduced 
and contrast rich image. 

 

 

 fig. 2:  

 acquisition of a  

 thin volume 

 with VCI 

 render box and 

 render direction 
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The fact that Volume Contrast Imaging is 
a volume acquisition technique results in 
a drop in frame rate. With the sweep 
angle kept as low as possible the array 
can perform about 9 to 14 back and forth 
movements per second at the current 
state of development. This seems to be 
well enough for ultrasound examinations 
in solid organs like in the abdomen, 
kidney, breast and other gynecological, 
obstetrical and small parts applications.  

Clinical Benefit 

Volume Contrast Imaging is available for 
all 4D probes on the ultrasound system 
Voluson 730. In detail this is a 6-10 MHz 
endovaginal probe, a 4-8 MHz and a 2-5 

MHz abdominal probe, 6-12 MHz small 
parts probe and a 6-10 MHz endorectal 
probe.  It promises benefit in 2D mode in 
most applications, in particular when high 
frame rate is not so crucial. This is the 
case in most small parts, gynecological, 
obstetrical and abdominal applications.  

Small Parts Applications 

In the thyroid Volume Contrast Imaging 
allows a distinct judgment of contours of 
intraglandular lesions. Especially distant 
boundaries can be assessed with higher 
precision (see fig. 3).  

In breast sonography Volume Contrast 
Imaging allows precise assessment of the 
actual size of breast lesions and a clearer 

 

 fig. 3:  

 multiple thyroid 

  lesions in  

 conventional  

 B-Mode and VCI 

 

 

 fig. 4:  

 breast lesion in  

conventional B-Mode  

 and VCI 
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visualization of their internal structures. 
Clinicians have reported, that VCI allows 
assessment of the rear margin of breast 
lesions to an extent, never seen in normal 
2D-Mode (see fig. 4). 

Obstetrics 

Higher contrast offers good 
assessment of fetal 
structures and organs. The 
gray value of lung and liver 
can be better differentiated 
and small structures like 
vessels are displayed 
sharper (see fig. 5 and 6). 

Abdominal Applications 

Also in abdominal 
applications Volume Contrast Imaging 
offers enhanced contrast and provides 
higher diagnostic value due to better 
contrast differentiation (see fig. 7). 

 

 

 fig 6:  

 fetus in  

 B-Mode and VCI 

 

 fig. 7:  

 gallbladder in  

 conventional 2D  

 and VCI  

 (2 polyps visible) 

 

 

 

 fig 5: 

 fetal arms and  

 legs in VCI 
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Gynecological Applications 

Even in transvaginal sonography Volume 
Contrast Imaging proves to be helpful in 
optimizing the 2D image and thus allows 
a clearer visualization of structures and 
organs (see fig. 8). 
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 fig 8:  

 uterus in  

 conventional  

 B-Mode and VCI 



 

 

 

 

 

 

 

 

 

 

 

 


