
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Aids in confident diagnosis with easier 
workflow  
 

GE Healthcare 

Overview 

Gemstone Spectral Imaging (GSI) is a novel dual energy 
application that uses rapid kV switching to acquire the dual energy 
samples almost simultaneously to generate material density data 
that can be used for the separation of materials and derivation of 
monochromatic spectral images using a projection based 
reconstruction algorithm.  

Gemstone Spectral Imaging (GSI) has the exciting potential to be used 

as a routine scan acquisition mode offering additional anatomical and 

functional information to help expedite and assist in an accurate CT 

diagnosis. GSI Viewer leverages the capability of spectral imaging with 

the acknowledged 3D segmentation and visualization capabilities of 

Volume Viewer.  

• Liver fat images 

• Visualize virtual non-contrast 
like image  

• View material density and 
effective atomic number images 
to discriminate tissue type.  

• Use image overlay tool to fuse 
material and effective atomic 
number information on 
monochromatic image 

• VOI tool to selectively visualize a 
volume of interest.  

 

 

 

GSI Viewer 

  
 

Visit us: 

 www.gehealthcare.com/aw/ 
applications/gsi-viewer/ 



 

 

 

With the integration of GSI into Volume 
Viewer, GSI now has the potential to 
become a routine scan acquisition 
mode, offering additional anatomical 
and functional information to aid 
diagnosis with CT data. Used routinely, 
the material decomposition images can 
be leveraged to separate materials for 
closer evaluation, including, for 
example, characterizing the 
composition of lesions, imaging plaque 
etc.  The exclusive GE spectral 
(monochromatic) images will optimize 
low contrast visualization for ideal 
image display, reduce beam-hardening 
artifacts to unmask unseen anatomy 
and promote accurate CT numbers for 
quantitative assessment. 
The GSI viewer is the primary method 
of viewing and manipulating spectral 
images.  It allows for the primary 
review of monochromatic energy 
images at user selectable energy levels, 
detailed analysis using material 
decomposed images (such as water-
iodine, water calcium, etc.), and 
complementary information using the 
Effective-Z (provides an estimate of the 
protons, Z number, in a voxel) images.   
 
 
Features 

• Material decomposed images allow 
for the separation of materials like 
calcium, iodine, hydroxyapatite and 
water. 

• Visualize a virtual non-contrast like 

There is an interactive data analysis 
feature that allows users to 
manipulate the scatter plot graphs on 
material density, Effective Z and 
monochromatic images and select just 
the ranges of values they want to 
visualize.  
In addition to the review and data 
analysis features the GSI Viewer has 
advanced features that will allow for 
assistance in conducting data-analysis 
using the save region of interest (ROI) 
data routines. 
Moreover, users can now use pre-
defined VOI presets on material 
density, Effective-Z, and 
monochromatic images to selectively 
visualize only the tissue type of 
interest.   
 

 

 

image using the water-iodine basis 
pair image. 

• Adjusting monochromatic energy 
levels can optimize image contrast 
and reduce beam-hardening 
artifacts. 

• Discriminate different tissue types 
based on material density and 
monochromatic image data.  

• Image overlays to visualize different 
material attributes in a single view. 

• Vessel analysis to evaluate the 
extent of lumen occlusion when 
used with VesselIQ Xpress 

• Iodine suppressed images with the 
dynamic range of regular CT images 
in addition to a virtual non-contrast 
like image using the water-iodine 
basis pair. 

• Liver fat images 
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Key Features 
 

Protocol Selection and Creation 
 
The GSI Viewer comes with a set of 
standard protocols that users can 
select depending on the type of exam.  
A key feature is the ability for users to 
create and save their own protocol 
that can define the image layouts as 
well as what type of images are 
selected for view in specific viewports. 
This offers improved reading workflow 
since the monochromatic images used 
for routine anatomy assessment can 
be linked to the Material Decomposed 
images for quick problem solving. 
 

Monochromatic Review  
 
One of the basic uses of the GSI 
Viewer is the ability to review the 
monochromatic images in multi-
planar, curved and lumen reformats.  
It also provides the ability to 
interactively change the 
monochromatic energy levels so that 
users can select the best energy level 
for the exam being reviewed. Once an 
energy level is selected it can be easily 
saved for subsequent viewing, further 
3D analysis on the AW, or for sending 
to PACS. 
 

 
  
 
 
 
 
 
 

 
 
 
 
Image Overlay 
 
The GSI Viewer provides a simple 
way to move from review to more 
detailed analysis by overlaying 
material density or Effective Z 
information on top of the 
monochromatic images. Users have 
the ability to adjust the W/L as well 
as the opacity of the overlaid images. 
An example of Effective Z overlay on 
monochromatic image is shown in 
the image. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Material Density Analysis 
 
Users can visually see how the GSI 
data is segregated amongst a material 
density pair, e.g. water and iodine.  
They can switch between material 
pairs from a list. This ability together 
with the image overlay provides 
powerful analysis tools for the analysis 
of the components of anatomical 
regions. Iodine and water pair can help 
in assessing the material composition 
of liver lesions that can aid in their 
diagnosis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Plot Analysis  
 
The GSI viewer offers a Plot Analysis 
feature that displays ROI’s as graphical 
plots. These plots may be a histogram, 
a scatter plot, spectral HU curve, 
normalized spectral HU curves and an 
optimal CNR (contrast to noise ratio). 
For example, the scatter 
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plot can display the scatter of the 
points in a single or multiple ROI 
mapped to user-selected axes. The 
axes are also selectable and can 
involve any pair of image types. This 
tool has the potential to help in 
assessing the material in the ROI’s for 
the purpose of lesion characterization 
and kidney stone analysis. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Another use of the plot analysis is to 
visualize the way a selected region 
behaves at different energy settings in 
a graphical manner that can help in 
assessing the material in the ROI’s.  
 
 
 
 
 
 
 
 
 
 
 
 

Advanced Features 
 
ROI’s can be used to select materials 
of interest that can be manipulated in 
the graphical view to generate volume 
of interest (VOI) and be displayed as 
overlays on any of the image type. 
Adjusting selectable ranges of the 
different axes will generate these VOI. 
The illustration shows how to select 
fat as the material of interest to 
generate the VOI. 
 
 
 
 
 
 
 
 
 
 
 
 
In addition to VOI generation another 
advanced feature of the GSI viewer is 
the ability to save the data of any 
given ROI’s that can be available for 
further analysis; this can help in 
collecting statistical information for 
presentation, publication, or research 
needs. 
 
The GSI Viewer also has the ability to 
load additional material attenuation 
curves to augment the existing 
materials in the application 

 

Monochromatic Review in Volume 
Viewer 
 
One of the basic uses of the GSI in 
Volume Viewer includes review of  
monochromatic images in multi-
planar, curved and lumen reformats, 
and also in 3D VR mode. Users also 
have the ability to select the best 
energy level for the exam being 
reviewed.  
 
 
 
 
 
 
 
 
 
 
 
 

GSI Image Overlay in Volume 
Viewer 
 
GSI in Volume Viewer provides a 
simple way to move from review to 
more detailed analysis by overlaying 
material density or Effective Z 
information on top of the 
monochromatic images. Users have 
the ability to fuse various images with 
a simple drag and drop and adjust the 
W/L as well as the opacity of the 
overlaid images. An example of 
Effective Z overlay on monochromatic 
image is shown in the image. 
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Material Density Analysis in 
Volume Viewer 
 

Users can visually see how the GSI 
data is segregated between a material 
density pair, water and iodine.  They 
can switch between material pairs 
from a list. This ability together with 
the image overlay provides powerful 
analysis tools for the analysis of the 
components of anatomical regions. 
Iodine and water pair can help in 
assessing the material composition of 
liver lesions that can aid in their 
diagnosis.  
 
 
 
 
 
 
 

Vessel Analysis in Volume Viewer 
 
GSI in Volume Viewer, when used in 
conjunction with VesselIQ Xpress for 
vessel analysis, includes a simple 2-
click vessel tracking feature, the ability 
to interactively select the best energy 
level and material decomposed 
images. The material decomposed 
images aid in separation of Iodine 
from Calcium within the vessel lumen.  
The illustration below shows how GSI 
data may be used for lumen analysis in 
the presence of plaque or occlusion to 
fully understand the extent of vascular 
disease. 
 
 
 
 
 
 
 
 
 
 
 
 
 

VOI Tool in Volume Viewer 
 
The VOI tool allows the user to save 
user-defined VOI presets, which can 
be used at a later time to selectively 
visualize a volume of interest. GSI in 
Volume Viewer also allows the user to 
color the selected VOI, view it in 
 
 
 
 
 

3D VR format, and overlay it on the 3D 
anatomic image at an optimum 
transparency. The illustration displays 
a VOI in gout overlaid on the 3D 
anatomic image. 
 
 
 
 
 
 
 
 

Plot Analysis in Volume Viewer 

 
Plot Analysis feature for GSI in Volume 
Viewer displays ROI on a graphical plot 
which could be a histogram, spectral 
HU curve or a normalized spectral HU 
curve. Plot analysis enables graphical 
visualization of how a selected region 
behaves at different energy settings.  
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GSI MSI Image of the same exam 
 

Liver Fat in Volume Viewer 
 

Users can select the liver fat tab from 
the GSI options in Volume Viewer to 
generate a Liver Fat image displayed in 
approximate percentage of liver fat. 
 

Advanced Features in Volume 
Viewer 
 

With GSI in Volume Viewer users can 
normalize ROIs with the user-defined 
reference ROI. Reference ROI can be 
selected based on any particular type 
of image (Iodine or water material 
density image) or based on graphical 
plots (Spectral HU Curves). This 
normalization function may help 
reduce variability between patients or 
over time.  
 

Indications for Use 
The GSI Viewer accepts images from a 
CT System that can acquire CT images 
using different kV levels of the same 
anatomical region of a patient in a 
single rotation from a single source. 

The differences in the energy 
dependence of the attenuation 
coefficient of the different materials 
provide information about the 
chemical composition of body 
materials. This approach enables 
images to be generated at energies 
selected from the available spectrum 
to visualize and analyze information 
about anatomical and pathological 
structures. 
GSI provides information of the 
chemical composition of renal calculi 
by calculation and graphical display of 
the spectrum of effective atomic 
number. GSI Kidney stone 
characterization provides additional 
information to aid in the 
characterization of uric acid versus 
non-uric acid stones. It is intended to 
be used on non-contrast studies as an 
adjunct to current standard methods 
for evaluating stone etiology and 
composition. 
 

System Requirements 

• AW 4.7 (Ext. 12 or higher) 

• AW Server 3.2 and later 

• GSI Fat is an optional feature 
 

Recommendations 
2 display monitors (compatible with 
one or two monitor systems). 
 

Regulatory Compliance 
This product complies with the European CE marking 
regulation following Medical Devices Directive: 

Directive 93/42/EEC, dated 14 June 1993. 

 
 
 
 
 
 
 
 

 
 
 

 

 

Material Suppressed Iodine in Volume 
Viewer 
 
The images below illustrate examples 
of a GSI monochromatic image, an MD 
Water image and an MSI image. Users 
can select the Material Suppressed 
Iodine tab from the GSI options in 
Volume Viewer to generate the MSI 
image.  
 
 
 
 
 
 
 
 
 
 
 
Monochromatic image with iodinated 
contrast. 
 
 
 
 
 
 
 
 
 
 
 
MD Water (Iodine) Image of the same 
exam 
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