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This product bears a CE marking in accor-
dance with the provisions of council directive 
93/42/EEC of June 14th, 1993 for medical 
devices.

The CE marking applies only to medico-tech-
nical products/medical products introduced in 
connection with the above mentioned com-
prehensive EC directives.

The original language of this document is 
English.
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Introduction

Welcome to the SOMATOM® CT system from 
Siemens. As a SOMATOM CT system user you 
will have access to several powerful clinical 
applications.
The applications available on the CT system 
depend on your purchase contract.

The syngo CT Operator Manual is designed as 
a step-by-step instruction for operation of the 
system software, and its frequently used func-
tions. It comprises software related descrip-
tions from registration to examination as well 
as evaluation and documentation of your 
examination results.

The syngo CT Operator Manual is valid only in 
conjunction with the SOMATOM Operator 
Manual and the safety instructions contained 
therein.

This volume provides information about the 
following:

❏ syngo LungCARE CT

❏ syngo Pulmo CT

❏ syngo Neuro Perfusion CT

❏ syngo Body Perfusion CT
9

 



Introduction
In this manual, the steps you perform appear 
on the right-hand side, illustrations and spe-
cial notes indicated by the bulb on the left-
hand side.

To call up system functions, only the principle 
workflow is described, although in most cases 
several alternatives are available.

Further information on basic functions are 
provided in the syngo CT Operator Manual 
Volume 1 in chapter Basics.

You can call up one application on your sys-
tem. As soon as you call up a second one the 
Too Many Applications Active dialog box will 
be displayed. You must first terminate the 
application that is running.

To terminate the evaluation or close the appli-
cation call up Applications > Close [Applica-
tion].
10

 



Introduction
To make it easier for you to work with the sys-
tem, the following documentation is included:
❏ SOMATOM Operator Manual
❏ syngo CT Operator Manual
❏ System Owner Manual

In addition to this documentation, the online 
help is supplied, but is not a permanent fea-
ture of the documentation.

SOMATOM Operator Manual

In this manual, you will find a description of 
the hardware components of the system and 
their operation. It also includes the Release 
Note.

System Owner Manual

In this manual, you will find the details and 
preconditions for operation of the CT scanner.

Online User Documentation

An online user documentation for an overview 
of general software environment, helpful 
hints, and additional information is included. 
Select Options > SOMATOM LifeNet from the 
main menu to open the SOMATOM LifeNet 
portal.

Selecting User Manuals from the navigation 
bar on the left to view the user manuals, you 
will be asked to insert the Online User Docu-
mentation CD. To view the Release Notes doc-
ument (only available in English), select View 
Release Notes. 
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Introduction
Online Help

The Online Help explains operations of the 
system’s software. It is available in English, 
German, French, Spanish, Japanese, and Chi-
nese.

Application Guides

In the Application Guides you will find clinical 
application information and suggested scan 
protocols.
12

 



Introduction
Validity of the Operator Manual

This operator manual is only valid for the 
stated software version and in conjunction 
with the latest release note.

The release note can extend the validity of the 
operator manual to following versions.

Names and Parameters

All parameters and images shown in this oper-
ator manual are examples. Only the parame-
ters displayed by your system are definite.

All names and data of patients and institutions 
that are used in this operator manual are 
entirely fictional. Any resemblance to names 
of existing people or organizations past or 
present is entirely coincidental.

Configuration-dependent designations, such 
as names of drives, network nodes, and data-
bases, that are used in this operator manual 
are usually not the same as the designations 
to be found on a particular installation of the 
system in a clinical environment.

Authorized users

The SOMATOM CT system must be used by 
persons with the necessary specialist knowl-
edge according to country-specific regula-
tions, e.g., physicians, trained radiologists or 
trained technologists, after an appropriate 
application training. If more than the fre-
quently used functions are required, the Sie-
mens customer service must be consulted.
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LungCARE
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LungCARE
Overview

LungCARE is a self-contained image analysis 
software package for evaluating CT volume 
data sets. 

The basic software supports you in confirm-
ing the presence or absence of visually identi-
fied lung lesions (e.g., nodules or masses) in 
addition to evaluation, documentation and 
follow-up of any such lesions using standard 
or low-dose spiral CT scanning. 

The extended functionality of the LungCARE 
software package, either Nodule Enhanced 
Viewing (NEV), or Computer Aided Detection 
(CAD), supports you with a special workflow, 
based on automated detection of lesions and 
evaluation of the visual identification of possi-
ble lesions. Both extensions are optional and 
covered by licenses. 

The LungCARE visualization tools allow for 
volumetric analysis of pulmonary nodule, or 
lesion size over time, helping to assess the 
changes in their growth: 
In Single mode you will classify suspicious 
regions of tissue unambiguously, and deter-
mine their size, dimensions, shape, and posi-
tion. 
In Follow-Up mode you will then be able to 
load two data sets of the same patient and 
perform progress studies.
15

 



LungCARE
For clinical application information and sug-
gested scan protocols see Application 
Guides.

The image material must fulfill the following 
conditions:
❏ Maximum image number is restricted to 

2048 per series
❏ Minimum data set size is 20 mm in z-

direction and at least four images
❏ Contiguous CT volume data set
❏ Maximum slice thickness of 10 mm 
❏ Uncompressed or lossless compressed 

original, unprocessed image data
❏ For Follow-Up mode:

❏ the data sets must belong to the same 
patient

❏ the data sets must have the same slice 
thickness 

❏ the already loaded data set must be in 
axial orientation

❏ the FoV of both data sets has to be 
approximately the same

NEV/CAD precalculates and marks possible 
nodule positions in the data set.

While NEV/CAD calculation is running in the 
background, you can use all features of 
LungCARE as usual.

The progress of NEV/CAD is displayed in the 
status bar.
16

 



LungCARE
Loading Original Images

From the Patient Browser

✧ Call up the Patient Browser by selecting 
Patient > Browser... from the main menu.

✧ Select the required examination data in the 
navigation or content area of the Patient 
Browser.

✧ Click on the LungCARE icon on the menu 
bar of the Patient Browser.

The Select Report dialog box opens.

✧ Select a report and click on the OK button.

Or

✧ Enter a new report series description and 
click on Create New starting a new report.

The images are loaded into LungCARE.
If you have NEV (Nodule Enhanced Viewing) 
or CAD (Computer Aided Detection), the cal-
culation starts running in the background.
17

 



LungCARE
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LungCARE
Areas of the LungCARE task card

(1) Slab Segment 

(2) Slice Reference Segment
Display corresponds to axial display in the 
slab segment

(3) Slab Reference Segment
The position and thickness of the slab 
determine the display in the Slab Seg-
ment

(4) VOI Segment (empty after loading)

(5) Control area
Subtask cards for image display/evalua-
tion
19

 



LungCARE
See chapter Basics for further information on 
changing the image settings.

→ syngo CT Operator Manual Volume 1, Basics

In the Slab Segment and the VOI Segment, 
you can change the viewing direction with the 
icons on the Orientation subtask card.
20

 



LungCARE
Changing Image Settings

Fast scrolling in the slab segment

✧ Move the center line of the slab 
slider in the Slab Reference Seg-
ment to change the position of the 
slab displayed in the Slab Segment.

Or

✧ Drag the cursor up or down in the 
slab segment to move through the 
volume continuously.
21

 



LungCARE
❏ Window 1 is most suitable for displaying 
the results of automatic nodule extraction.

❏ Window 2 is most suitable for displaying 
soft tissue.

❏ Window 3 is most suitable for displaying 
the results of automatic nodule extraction 
of subsolid nodules.

SSD functionality is only available after evalu-
ation.

You can set the thickness of the slab for the 
display mode numerically in the Slab 
Thickness dialog box.

✧ Right-click on the MPR Thick, MIP 
Thin, or VRT icon. 

Moving the slab boundaries in the Slab Refer-
ence Segment changes the Slab Thickness.
22

 



LungCARE
 

Fixed window values

✧ Select a segment.

✧ Click on this Windowing button on the 
Tools subtask card to select the default 
value of W1200/C -400 HU.

✧ Click on this Windowing button on the 
Tools subtask card to select the default 
value of W400/C50 HU.

✧ Click on this Windowing button on the 
Tools subtask card to select the default 
value of W1600/C -600 HU.

Changing the display mode

✧ Select the Slab Segment.

✧ Select the required display mode on the 
Type subtask card.
23



LungCARE
Set the parameters for the Rotating MPR in 
the LungCARE Configuration dialog box.
24

 



LungCARE
Visual Examination

You can use the Rotating MPR function to 
check quickly whether a suspicious structure 
is a vessel, nodule or mass.

Setting the Rotating MPR

✧ Position the mouse pointer in the Slab Seg-
ment on the area that you want to check.

✧ Select the Rotating MPR function 
from the SmartSelect menu.

✧ Use the provided tool bar of the Rotating 
MPR to interactively play, pause or restart 
the spinning.
25

 



LungCARE
Set markers are red and squared, evaluated 
markers are yellow and reported markers are 
green.

Double-clicking on a set marker in the Slab 
Reference Segment will update the Slab Seg-
ment and the Slice Reference Segment to the 
best corresponding image, and will display 
the double-clicked marker in the VOI Seg-
ment.
26

 



LungCARE
Setting a marker

✧ Position the mouse pointer in the Slab Seg-
ment or in the VOI Segment on the area 
that you want to mark.

✧ Select the Set Marker function 
from the SmartSelect menu.

✧ Select the VOI function from the 
SmartSelect menu.

The VOI is displayed and you can start the 
evaluation.

→ Page 35, Evaluation
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LungCARE
NEV is a special feature, developed to detect 
nodules up to 10 mm diameter. 
Larger nodules can be detected visually. 

If LungCARE runs in Follow-Up mode, NEV 
processing is done for the Follow-Up study 
only.

→ Page 49, Follow-Up Mode

Be aware that NEV might also find non nodule 
structures. It is therefore necessary that you 
evaluate every structure very carefully.

The images for NEV calculation have to be in 
axial orientation only.

If no marker is set, a message box will open 
(to be confirmed).

NEV results are displayed as markers in the 
slab segment and in the VOI segment (MPR 
mode only). 
After segmentation the NEV marker has the 
state "evaluated" and is handled as usual.
Not evaluated NEV markers are not stored to 
the database.

To start NEV, you can select NEV > Start from 
the main menu, and to cancel NEV you can 
select NEV > Cancel from the main menu.
28

 



LungCARE
Nodule Enhanced 
Viewing (NEV)

You can only view the result of this automatic 
identification after 
❏ you examined the entire image stack
❏ you completed all necessary marking steps 
❏ at least one minute has passed after 

loading the image data

When the NEV calculation is completed and 
the three criteria from above are fulfilled, the 
NEV icon is enabled.

NEV is intended to be used as a second reader 
tool only after the initial read is completed, 
and to support you in the identification of pul-
monary nodules.

Displaying the results of NEV examination 

✧ Click on the NEV icon on the Type subtask 
card to display the results of the NEV calcu-
lation.

You can nevertheless start and cancel the cal-
culation at any time.
29

 



LungCARE
Be aware that CAD might also find non nod-
ule structures. It is therefore necessary that 
you evaluate every structure very carefully.

As CAD may not detect all pulmonary nodules, 
this may lead to incorrect diagnostic interpre-
tation.
It is therefore not recommended to use CAD 
as a tool to confirm clinical findings.
30

 



LungCARE
Computer Aided 
Detection (CAD)

CAD is intended to be used as a second reader 
tool only after the initial read is completed, 
and to support you in the identification of pul-
monary nodules.

After loading a dataset, CAD automatically 
detects nodule positions in the background, 
while you have to perform a manual 
LungCARE evaluation. 

When CAD calculation is finished the CAD 
icon on the Type subtask card is not dimmed 
anymore. Without scrolling through the vol-
ume, the CAD markers are displayed as red cir-
cular ROIs in the Slab Segment, Slab Refer-
ence Segment, and the VOI Segment (MPR 
mode only) if you click on the CAD icon. 
After evaluation, shape and behavior is equal 
to that of a manually set marker. The shape of 
the markers changes from circular to square. 
If LungCARE runs in Follow-Up mode, CAD 
processing is done for the Follow-Up study 
only.

For each single result you have to perform all 
necessary reporting steps. Otherwise the 
structures will not be included in the report.
31

 



LungCARE
CAD markers are stored as one CAD MARKS 
series per study to the local database as soon 
as CAD calculation is finished.

If images used for CAD calculation are 
reloaded, any stored CAD markers are reused 
for display. 
In this case, the CAD calculation process will 
not be performed completely.

In the LungCARE - Configuration dialog box 
you can activate the function Autoload VOI 
with arrow key navigation to have the VOI 
opened automatically when using the arrow 
key navigation, or performing a double-click 
on the corresponding marker.

The focussed marker is displayed then in the 
VOI Segment.The position of the correspond-
ing nodule in Pre-Study and Follow-Up study 
are linked in order to document its growth.
32

 



LungCARE
Displaying the results of CAD examination

When CAD calculation is finished, the CAD 
icon on the Type subtask card is not dimmed 
anymore.

✧ Click on the CAD icon in the Type subtask 
card to display the results of the automatic 
examination.

CAD results are marked, and displayed as red 
circular ROIs in the Slab Segment, in the Slab 
Reference Segment, and in the VOI Segment 
(in MPR mode only). 

Working with CAD manually

You can nevertheless start and cancel the cal-
culation at any time.

✧ Select CAD > Start from the main menu.

Or

✧ Select CAD > Cancel from the main menu.

Navigating with the arrow keys

✧ Use the arrow keys of your keyboard to 
move through the volume from marker to 
marker in case more than one nodule is 
detected.

Depending on your selection, you navigate 
from marker to marker either in the Pre-Study 
or in the Follow-Up study.
33

 



LungCARE
Evaluation of nodules or masses in Follow-Up 
mode inherits VOI size and segmentation 
mode from the Pre-Study counterparts if the 
counterpart nodule is evaluated and reported.

If no reported Pre-Study counterpart is avail-
able, the currently displayed VOI size and seg-
mentation mode are active.

The SubSolidNodule algorithm allows you to 
evaluate the volume of pure or mixed focal 
Ground Glass Nodule (GGN) of all sizes. 
GGN in this context is a nodule-like object 
with a ground glass appearance. 
The evaluation algorithm requires click points 
on the main part of the GGN. 
Due to the complex nature of GGN, you are 
advised to carefully check the evaluation 
result.
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LungCARE
Evaluation

Performing evaluation

The evaluation separates a nodule from sur-
rounding structures. LungCARE offers three 
segmentation modes to have different kinds 
of nodules or masses evaluated:

❏ Solitary round shaped nodules

❏ Large metastases/masses

❏ Ground glass nodules (subsolid nodules)

You activate the required segmentation mode 
via the appropriate icon in the control area, or 
via the main menu before starting the evalua-
tion.

After evaluation, measurements and other 
evaluation parameters for the respective 
structure are displayed. The evaluated struc-
ture is highlighted in yellow.

If necessary, you can interactively rework the 
automatic evaluation results to achieve your 
final diagnosis.
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LungCARE
Before initiating the automatic evaluation, 
make sure that you have activated the appro-
priate segmentation mode, depending on the 
lesion type to be evaluated:

❏ AllSizeNodule for solid nodules

❏ SmallSizeNodule only:
❏ on small round shaped nodules
❏ in Follow-Up examinations if the nodule 

of the Pre-Study data set had also been 
evaluated with SmallSizeNodule of the 
current, or an older software version

❏ SubsolidNodule for pure or mixed focal 
Ground Glass Nodules (GGN) of all sizes 
and small ground masses

The quality of the evaluation results depends 
on how accurate you extracted the nodule.
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LungCARE
Before activating the required segmentation 
mode you have to define a VOI.

✧ Position the mouse pointer on the lesion in 
the Slab Segment.

✧ Select the VOI function from the 
SmartSelect menu.

A VOI will be calculated and displayed around 
the position of the mouse pointer in the Slab 
Segment.

✧ Select, according to your requirements, the 
adequate segmentation mode via one of 
the following icons in the Evaluation sub-
task card: 

SmallSizeNodule icon, 

AllSizeNodule icon, or 

SubsolidNodule icon.

✧ Position the mouse pointer in the center of 
the nodule in the VOI segment.

✧ Select Evaluate Nodule from the 
SmartSelect menu.

The clicked position will be centered in the 
VOI Segment. 
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LungCARE
If you have selected MPR mode, after modifi-
cation of the segmentation mode the win-
dowing of the VOI segment changes to:
❏ Window 1 for the modes 

SmallSizeNodule or AllSizeNodule
❏ Window 3 for the mode SubsolidNodule

Window values modified manually are not 
changed.

Modify (MPR, VRT) and Add Cutplane (MPR) 
from the SmartSelect menu are used for 
adapting the evaluation:
❏ Modify is available for the modes:

SmallSizeNodule and AllSizeNodule
❏ Add Cutplane is available for the modes: 

SmallSizeNodule and SubsolidNodule

Please remember that modifying nodule 
extraction endangers reproducibility.

Before you can rotate and zoom the 
nodule from the SmartSelect menu, 
you have to switch to VRT mode.
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LungCARE
Modifying the segmentation mode

✧ Click on the nodule you have 
already evaluated in the VOI seg-
ment, and activate the function 
Cancel Evaluation from the SmartSelect 
menu.

✧ Modify the segmentation mode via one of 
the icons in the Evaluation subtask card, if 
required.

✧ Select Evaluate Nodule from the SmartSe-
lect menu to restart evaluation.

Depending on their evaluation status, the set 
markers have different colors described in the 
table below:

Status Color Shape Description
NEV/CAD red circular ROI 

recommended 
for evaluation

marked red rectangular structure is 
marked for 
future work up

evaluated yellow rectangular marker after 
successful 
evaluation

reported green rectangular reported 
marker

linked yellow/
green

rectangular
+_

linked marker 
(additional 
attribute for 
evaluated and 
reported 
nodules only)
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LungCARE
In case more than one nodule is detected, it is 
possible to move from marker to marker, e.g., 
via arrow key navigation. 
The focussed marker is displayed then in the 
VOI Segment. (If CAD is available)

Adapting the size of the VOI might affect the 
size measurement of the nodule or mass.
40

 



LungCARE
Defining a VOI

✧ Double-click on a marker in the Slab Refer-
ence Segment (if required).

A VOI will be calculated and displayed around 
the position of the mouse pointer in the Slab 
Segment.

Adapting the size of the VOI

You can adapt the size of the displayed VOI 
according to your needs (default value is 
40 mm, depending on the configuration 
entry).

✧ Select the required value from the Size 
selection list on the VOI subtask card.

✧ Make sure that the VOI is large enough to 
completely include the nodule or mass 
with some neighboring non-lesion struc-
ture visible around the structure of inter-
est.
41

 



LungCARE
You can use the MPR Thick 
and VRT icons to change 
the display mode in the VOI 
Segment.
42

 



LungCARE
Moving through the VOI

✧ Change the display mode to MPR Thick.

✧ Position the mouse pointer in the middle of 
the image in the VOI. 

✧ Drag the mouse pointer up or down 
to move through the volume for-
ward or backward.
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LungCARE
The Histogram function is used to display the 
statistical distribution of HU density values in 
the nodule. A graph appears only if the evalu-
ated structure is bigger than 5 mm.

In MPR mode distance measurements are pos-
sible in all segments.
ROI measurements are possible in the Slab 
Reference and in the Slice Reference Seg-
ment.
44

 



LungCARE
Creating a Histogram

✧ Click on the Histogram icon on the Type 
subtask card.

✧ Drag the slider to set the HU value 
range.

Measuring distance and area

✧ Click on the Distance icon on the Tools 
subtask card to activate the distance mea-
surement function.

✧ To measure the distance between 
two points in the image, drag a line 
between them.

Or

✧ Click on the Distance icon again to deacti-
vate the distance measurement function.

✧ Click on the ROI icon to activate the ROI 
drawing mode.

✧ Create a circular ROI at the required posi-
tion.
45

 



LungCARE
Information gathered using the Nodule 
Details dialog box will be available in the 
Nodule Information tab card when calling up 
the Report Wizard to group any existing 
administrative data and results of nodule 
evaluation in one document.

→ Page 61, Documenting Results
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LungCARE
Documenting nodules

✧ Click on the Nodule Details icon in the 
upper control area to call up the Nodule 
Details dialog box.

✧ Select the segment containing the nodule 
from the diagram of the lung.

✧ Make your entries in the Nodule Details 
dialog box.

✧ Click on one or two images to use them as 
reference images.

✧ Click on the OK button if you want to save 
the nodule details.

✧ Click on the Cancel button if you want to 
close the Nodule Details dialog box with-
out saving the changes.

✧ Repeat these steps for each nodule that 
you have detected.
47

 



LungCARE
For Follow-Up mode the two data sets must 
fulfill the following conditions:

❏ The data sets must display the same vol-
ume (entire thorax)

❏ The slice thickness must be the same

❏ The orientation of the already loaded data 
set has to be along the patient length axis

❏ Both data sets must belong to the same 
patient

❏ The FoV (Field of View) of both data sets 
has to be nearly the same

For evaluating the growth of a nodule, it is 
recommended to use the Follow-Up mode of 
LungCARE. This ensures the best possible vol-
ume comparison of nodules and masses 
found in the Pre-Study and Follow-Up study.
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LungCARE
Follow-Up Mode

Follow-Up mode is for comparing two data 
sets of the same patient, for examining to 
what extent pulmonary lesions have changed 
over a certain period of time. 

If the LungCARE task card is already open, 
you can load one or two data sets, one after 
the other (Single mode or Follow-Up mode) 
into the task card by drag-and-drop, or by 
double-clicking on them.
49

 



LungCARE
With Replace the second data 
set will be loaded replacing 
the first data set.

To evaluate the growth of a nodule that you 
have detected in Follow-Up mode, you can 
perform a temporary segmentation in the Pre-
Study. 

Evaluation of nodules or masses in Follow-Up 
mode inherits VOI size and segmentation 
mode from the Pre-Study counterparts if the 
counterpart nodule is evaluated and reported.

If no reported Pre-Study counterpart is avail-
able, the currently displayed VOI size and seg-
mentation mode are active.
50

 



LungCARE
Loading second data set

✧ Load the second data set the same way you 
loaded the first one.

✧ Click on the Follow-Up button in the mes-
sage box displayed.

The images of the later study are always dis-
played on the right.
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LungCARE
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LungCARE
Areas of the LungCARE task card 
in Follow-Up mode

The images of the two data sets are shown 
side by side. 

(1) Slab Segment 
Pre-Study

(2) Slab Segment 
Follow-Up

(3) Slab Reference Segment 
Pre-Study

(4) Slab Reference Segment 
Follow-Up

✧ Click on the Single View for Follow Up 
icon to have the images displayed in Single 
View.

Or

✧ Click on the Follow Up View icon to have 
the images displayed in Follow-Up View.
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LungCARE
If CAD is available, via double-clicking on the 
required marker the function Get 
Counterpart will be selected.

Call Get Counterpart to locate nodules of the 
Pre-Study automatically in the Follow-Up 
study.

Using Get Counterpart automatically links 
the Follow-Up study nodule with the Pre-
Study nodule.

This is the precondition for a display of the 
nodules’ growth in the Report Wizard.
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LungCARE
Synchronization

When the second data set is loaded in Follow-
Up mode, the two data sets are aligned auto-
matically.

✧ Select according to your requirements, 
either:
Align with right lung (anatomically), or

No Alignment, or

Align with left lung (anatomically).

✧ Optimize the image display for the subse-
quent evaluation.

After synchronization all modifications of 
viewing parameters in one data set are repro-
duced automatically in the other.

Get Counterpart

✧ Click on a marker of the Pre-Study in the 
Slab Segment.

✧ Select Get Counterpart from the SmartSe-
lect menu.
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LungCARE
You can also set markers in the Follow-Up 
study.

Moving the slab slider, will close the VOI Seg-
ment, and will display the Slab Segment 
updated.

The Follow-Up VOI will appear in the top right 
segment, while the top left segment shows 
the corresponding VOI in the Pre-Study.
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LungCARE
Evaluation

✧ Click on the automatically set marker in the 
dataset of the Follow-Up study.

✧ Select VOI from the SmartSelect 
menu.

✧ Double-clicking on a set marker in the Slab 
Segment will update the VOI Segment.

✧ Continue evaluation of the Follow -Up 
study as you would do in Single mode.
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LungCARE
You will link the positions of the correspond-
ing nodules or masses in the Pre-Study and 
Follow-Up study in order to display their 
growth.

If CAD is available, the link will be accepted 
automatically.

This procedure is only necessary if you did not 
select Get Counterpart prior to selecting a 
VOI.

One consequence of linking is that the 
Nodule Details of the Pre-Study will also be 
applied to the same nodule in the Follow-Up 
study. The evaluation result is then shown in 
the Report Wizard.
58

 



LungCARE
Linking nodules automatically

✧ Click on the evaluated marker after per-
forming Get Counterpart.

✧ Click on the Nodule Details icon in the 
upper control area to call up the Nodule 
Details dialog box.

✧ Accept the link by closing Nodule Details 
with the OK button.

Linking nodules manually

✧ Click on an evaluated marker in one of the 
two data sets (Slab Segment or VOI Seg-
ment/MPR mode).

✧ Select Link To from the SmartSe-
lect menu. 

✧ Click on the corresponding evaluated 
marker in the other data set.

✧ Select Accept Link from the Smart-
Select menu.

The name of the linked marker will be dis-
played underscored.

Deleting a link

✧ Click on a linked marker.

✧ Select Remove Link from the 
SmartSelect menu.
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LungCARE
The Report Wizard is used to group the 
administrative data and results of nodule 
evaluation in one document.

Managing templates for your report and 
changing several basic settings are possible in 
the Report Configuration dialog box. 

✧ Select Options > 
Configuration... from the 
main menu and select the 
Report Configuration button.
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LungCARE
Documenting Results

Report Wizard

✧ Click on the Report Wizard icon in the con-
trol area to call up the Report Wizard dia-
log box.

The Nodule Information tab card contains 
measurement parameters and data that you 
have created using the Nodule Details dialog 
box.

✧ Select a layout template.

✧ Enter the names of the referring and select 
the reading physician.

✧ Enter text in the Conclusion area and on 
the Other Abnormalities tab card, if 
required.

✧ If the current examination is a Follow-Up 
examination, click on the History button 
for a diagram providing information about 
the growth of the lung nodule in Follow-
Up studies.

✧ Click on the Back button to return the list 
of the nodules.

✧ Click on the Print button.

A dialog box will open.

✧ Select Preview to have the report dis-
played.

✧ Click on Start to print the report.

✧ Click on the OK button to confirm your 
selection and to close the Report Wizard 
dialog box.
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LungCARE
The result images from the LungCARE exam-
ination will be saved in the local database as a 
new series. 

LungCARE saves the current state of the eval-
uation as a report series in the Patient 
Browser. For each evaluation two series are 
created and stored within the study of the 
original image data:

❏ one series containing all report versions: 
the report name is used as series descrip-
tion

❏ one series containing all report images: 
<report name>_images.

This series cannot be loaded into any task 
card, but you can assign this series to patient 
data when loading it (Select Report).
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LungCARE
Filming and saving result images

✧ Click on the Copy To Film Sheet icon to 
transfer the image of the active segment 
to the virtual film sheet.

✧ Click on the Save icon to save the image of 
the active segment.

Ending Evaluation

✧ Click on the End Evaluation icon to exit 
the evaluation.
A message box is displayed, allowing you 
to enter a comment.

✧ Click on the Yes button to save the current 
state of the evaluation together with this 
comment.

✧ Click on the No button to end the evalua-
tion without adding a comment.

✧ Click on the Cancel button to return to the 
evaluation.

Closing LungCARE

✧ Select Applications > Close LungCARE 
from the main menu.
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Pulmo
Overview

Pulmo CT evaluation allows detection and 
tracking of lung diseases by closely measuring 
increased or decreased lung density (such as 
fibrosis, asbestosis, emphysema, etc.).

In the Pulmo task card you can evaluate 
tomogram scans of the lung. It offers density 
values and structure information as results. 

Automatic and semi-automatic image evalua-
tion procedures are used to define the ROI and 
support to outline the contours.

Evaluation of lung density can be performed 
numerically and in form of histograms.
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Pulmo
For clinical application information see 
Application Guides.

You can only load images of one patient and 
study into Pulmo.
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Pulmo
Loading Original Images

From the Patient Browser

✧ Call up the Patient Browser by selecting 
Patient > Browser... from the main menu.

✧ Select the required examination data in the 
navigation or content area of the Patient 
Browser.

✧ Click on the Pulmo icon in the tool bar of 
the Patient Browser.
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Pulmo
See chapter Basics for further information on 
changing image settings.

→ syngo CT Operator Manual Volume 1, Basics
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Pulmo
Changing Image Settings

The loaded tomograms are now displayed as a 
stack in the image area. The image stack is 
sorted in the craniocaudal direction.

Before you start evaluation you can:

❏ scroll through the image stack

❏ change window settings

❏ show or hide image text
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Pulmo
When Pulmo was installed, this task card was 
configured for evaluations in standard mode. 
With these settings, you can perform Pulmo 
evaluation comfortably and largely automati-
cally.

Check the automatic contour and decide how 
you wish to proceed in this image:

❏ Accept the contour.

❏ Skip the image and do not use it for Pulmo 
evaluation: the next loaded tomogram is 
then displayed.

❏ Change, redraw or recalculate the contour, 
or set a new starting point.

→ Page 73, Correcting the Lung Contours
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Pulmo
Standard Evaluation

Start evaluation

✧ Click on the Start Evaluation button.

✧ If necessary, enter missing patient data in 
the dialog box displayed.

✧ Confirm your entries with the OK button.

Continuing evaluation with the next image

✧ Click on the Accept Contours button or 
press the Space bar to accept the sug-
gested contour line definition.

Or

✧ Correct the lung contours.

Or

✧ Click on the Skip Image button to reject 
the tomogram.
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Pulmo
Use the New Contour icon if you 
are not satisfied with your changes 
(reject all your changes).
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Pulmo
Correcting the Lung 
Contours

A series of icons (1) is activated in the control 
area for changing the contours (2) in the 
tomogram:

❏ Including/excluding areas or separating 
the left and right lung manually

❏ Excluding the trachea or bronchi

❏ Undoing the changes and drawing a new 
automatically contour

❏ Calculating the contours with user defined 
initial point

❏ Draw Right Lung Contour

❏ Draw Left Lung Contour
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Pulmo
You use this option if automatic contour defi-
nition has not correctly detected the lung con-
tours or if you only want to evaluate a specific 
area of a lung.

You use this option if automatic contour defi-
nition has included the trachea or bronchi but 
you want to exclude them.
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Pulmo
Example: Including areas

✧ Click on the Separate, Include, Exclude 
icon to activate the drawing tool.

✧ Click on any point well inside the automat-
ically generated contour with the left 
mouse button.

✧ Move the mouse right round the 
area outside the contour that you 
want to add keeping the left mouse 
button pressed.

✧ Close contour extension by releasing the 
left mouse button at any point well inside 
the automatically generated contour.

Example: Excluding the trachea or bronchi

✧ Click on the Exclude Trachea/Bronchi icon 
to activate the drawing tool.

✧ Then click on the trachea or main bronchi 
with the left mouse button to exclude 
them.

Completing the contour line change

✧ Click on the Accept Contours button to 
accept the contour line definition.

Or 

✧ Click on the Skip Image button if adapta-
tion is not possible.
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Pulmo
As soon as you confirm the lung contours in 
the last image loaded, result calculation starts 
automatically.
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Pulmo
Output of Evaluation 
Results

The result diagrams and tables are displayed 
in the image area:

(1) Stack of result histograms

(2) Stack of result tables

(3) Result table across all tomograms

(4) Optional comparison of the current 
examination results with the reference 
collection (not in standard mode)

Hiding the tomogram or histogram

✧ Click on the CT Image Only icon in the 
lower half of the control area to display the 
lungs only.

✧ Click on the Histogram Only icon to dis-
play the diagrams only.

✧ Click on the CT and Histogram icon to dis-
play the overlaid tomogram and histogram 
again.
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Pulmo
See chapter Basics for further information on 
filming and saving result images.

→ syngo CT Operator Manual Volume 1, Basics

As soon as results are displayed in Pulmo eval-
uation they are automatically stored in the 
local database.

You can only save on hard disk but not on 
floppy disk.
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Pulmo
Filming and exporting results

In order to document the results, you can:

❏ Film the results

❏ Export the results

Terminating evaluation

✧ Click on the End Evaluation button.

Closing Pulmo

✧ Select Applications > Close Pulmo from 
the main menu.
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Neuro Perfusion
Overview

Neuro Perfusion is a software application 
permitting cerebral perfusion imaging. 

One potential clinical application is in the 
early diagnosis of acute stroke. By providing 
images of blood flow, blood volume and time 
to peak from one set of dynamic CT images 
Neuro Perfusion allows a quick and reliable 
assessment of the type and extent of ischemic 
perfusion disturbances.

A second potential application is the visualiza-
tion of blood-brain-barrier disturbances in 
brain tumors. A modified Patlak approach is 
used for the modeling of extra-vascular leak-
age of blood into the interstitial space. This 
additional capability may improve the differ-
ential diagnosis of brain tumors and be help-
ful in therapy monitoring.

The package also includes an advanced ROI 
evaluation feature which supports multi-
parameter tissue classification. This allows 
highlighting areas according to their respec-
tive CBF (Cerebral Blood Flow) and CBV (Cere-
bral Blood Volume) values.
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Neuro Perfusion
For clinical application information and sug-
gested scan protocols see Application 
Guides.

Image prerequisites for Neuro PCT:

❏ Only tomogram images are accepted.

❏ Only dynamic CT images can be used: 
These are images taken at the same table 
position at different points of time.

❏ A maximum of 4 slice positions can be 
loaded. 
A typical dynamic series consists of one to 
four slice positions of 40 images of 5 to 
12 mm slice thickness.

For multi-slice reconstructions, the image 
area simultaneously displays the images of 
the same acquisition time, but different table 
positions.
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Neuro Perfusion
Loading Original Images

From the Patient Browser

✧ Call up the Patient Browser by selecting 
Patient > Browser... from the main menu.

✧ Select the required examination data in the 
navigation or content area of the Patient 
Browser.

✧ Click on the Neuro PCT icon in the tool bar 
of the Patient Browser.

The loaded images are sorted in stacks 
according to the reconstructed slice position.
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Neuro Perfusion
Depending on the loaded data set, you can 
choose between standard (stroke evaluation) 
and tumor calculation.

The workflow of the two modes is similar. You 
perform nearly the same steps.

See chapter Basics for further information on 
changing image settings.

→ syngo CT Operator Manual Volume 1, Basics

With Image > Windowing All On you can 
apply the new window values to all loaded 
images in a single action.

The density values are not stored.

You always remove the images of all slice 
positions scanned at the same point in time. 
Deleting images will exclude them from 
Neuro Perfusion calculation but will not 
remove them from the local database.
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Neuro Perfusion
Selecting Calculation 
Mode

✧ Click on the Standard Calculation icon in 
the control area.

Or

✧ Click on the Tumor Calculation icon in the 
control area.

Changing Image Settings

For optimum display of the images you can:

❏ Scroll through the image stacks

❏ Window images with the mouse

Displaying density values

✧ Move the mouse cursor (“Mini-Mean”). 

The density for a small area under the mouse 
cursor is displayed in the lower right corner of 
the image.

Removing unsuitable images

✧ Scroll to the images that you want to 
remove.

✧ Click on the Remove Image icon to delete 
all images currently visible in the image 
area.
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Neuro Perfusion
As soon as you start segmentation, you can 
only switch from standard to tumor calcula-
tion and vice versa if you reload the patient 
data.

If the skull bone does not define a 
closed area, bridge the defect by 
clicking on the Bridging icon and 
drawing the line imitating the miss-
ing part. Then repeat the segmentation.

For special cases you can modify segmenta-
tion and processing properties.
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Neuro Perfusion
Performing 
Segmentation

The individual steps of Neuro Perfusion cal-
culation have to be performed in consecutive 
order as indicated by the active or dimmed 
state of the related icons.

✧ Stop at any point in the sequence and 
repeat one of the previous steps. 

You will then have to repeat all the subse-
quent steps.

✧ Click on the Segmentation icon to start 
soft-tissue segmentation and automatic 
contour finding.

✧ Choose Edit > Properties from the main 
menu.
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Neuro Perfusion
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Neuro Perfusion
The segmentation results of each slice posi-
tion are displayed in the corresponding image 
segments.

(1) Found contour

(2) Area excluded from further calculation 
(displayed in black)
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Neuro Perfusion
With Multi-slice Computed Tomography 
(MSCT) a reference vessel will only be defined 
for one slice position.

The ellipse has to be a little larger than the ref-
erence vessel, e.g.,

The ellipse must not be significantly smaller 
or cut across the reference vessel, e.g.,

The maximum enhancement value is also 
entered into the Max. Enh. [HU] field of the 
control area of the task card.
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Neuro Perfusion
Defining a Reference 
Vessel 

✧ Click on the Reference Vessel icon to start 
calculation of MIP images.

This will automatically define a reference ves-
sel which will serve as a normalization refer-
ence for the Neuro Perfusion calculation.

✧ In case you are not satisfied with 
the suggested ellipse, draw a new 
one around the superior sagittal 
sinus in one of the MIP images.

The enhancement curve of the reference ves-
sel is calculated and displayed in the TDC dia-
log box.

(1) TDC (Time Density Curve)

(2) Point in time and numerical value of max-
imum enhancement
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Neuro Perfusion
✧ Confirm the reference vessel definition 
with the OK button.

A midline separating the two hemispheres is 
displayed automatically.

✧ Rotate and move the midline with the 
mouse, if you are not satisfied with the 
automatically generated one. 
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Neuro Perfusion
Change the setting in the Standard mode in 
such a way that as many major vessels as pos-
sible are identified without having too many 
stray pixels.

In Tumor mode, it might be advisable to raise 
the threshold somewhat, if a large number of 
pixels within the tumor are marked as vessels. 
Otherwise, they will be excluded from the cal-
culation.
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Neuro Perfusion
Defining Vessels 

✧ Click on the Define Vessels icon to start 
detection of the blood vessels.

Any area showing at least a certain percent-
age of the maximum enhancement of the ref-
erence vessel will be identified as a vessel and 
marked with color in the MIP images.

Changing the threshold

✧ If necessary, change the Rel. Thresh. via 
spin box until the main vessels are marked.
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Neuro Perfusion
The results of this calculation are mapped to a 
set of parameter images that display various 
aspects of cerebral Neuro Perfusion.

If the automatic identification of early arteries 
fails, enter a small ROI over a suitable cerebral 
artery (e.g. ACA or MCA branch). 
Confirm with Apply and start the calculation 
with OK.

If no suitable artery can be found, 
activate Continue without 
optimization and start the calculation with 
OK.
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Neuro Perfusion
Neuro Perfusion Result 
Calculation

Depending on the selected calculation mode 
either standard or tumor calculation will be 
performed.

Starting standard calculation

✧ Click on the Calculate icon to initiate 
Neuro Perfusion calculation.

The results are displayed in the MIP images 
and in the Arterial Input Function / 
Optimization dialog box.

With Optimize activated, the program identi-
fies the earliest onset of contrast enhance-
ment and the minimum rise time. 

✧ Check whether the detected areas are early 
arteries and whether the TDC curve is as 
expected.

✧ Click on the OK button to perform the 
Neuro Perfusion calculation with optimi-
zation.
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Neuro Perfusion
Left / right display refers to the display of the 
image and not to anatomic left and right 
(what you see is what you choose). 

If you do not want to use normalization on a 
routine basis you can turn it off by selecting 
Edit > Properties from the main menu and by 
deactivating CBF / CBV Normalization. 
98

 



Neuro Perfusion
In Standard mode CBF/CBV Normalization is 
activated by default and the following steps 
will be added to the workflow.

A CBF and CBV image of the reference slice is 
displayed with optimized color table and the 
Normalization dialog box opens. 

The system automatically determines the 
ischemic hemisphere and indicates its choice 
by activating the corresponding icon.

✧ Press OK to continue if you agree with the 
preselection.

Or

✧ Press the appropriate icon, if you do not 
agree with the preselection and continue 
with OK.

Or

✧ Check the Continue without 
normalization checkbox and continue 
with OK if you do not want to use normal-
ization.
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Neuro Perfusion
The arterial shift edit box always reflects the 
newly calculated arterial shift from ROI input.

The automatic Shift checkbox is selected by 
default if shift values are positive.
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Neuro Perfusion
Starting tumor calculation

✧ Click on the Calculate icon to initiate 
Neuro Perfusion calculation for brain 
tumors.

The results are displayed in the MIP images 
and in the Arterial Input Function / 
Optimization dialog box.

✧ Check whether the red areas are early 
arteries (filled quickest).

✧ If you are satisfied with your results, click 
on OK.

✧ If the automatic identification of early 
arteries fails, enter a small ROI over a suit-
able cerebral artery (e.g., ACA or MCA 
branch). This can be repeated until a suit-
able result is achieved. 

✧ Confirm with Apply and start the calcula-
tion with OK. 

✧ If you want to go back to the initial auto-
matic selection press Reset. 

The Shift box displays the global arterial shift 
in seconds.
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Neuro Perfusion
You can configure the images to be calculated 
in the Neuro Perfusion CT Configuration.
102

 



Neuro Perfusion
Displaying Result Images

Display of standard result images 
(examples)

(1) MIP image

(2) Cerebral blood flow image 

(3) Blood Volume image (relative volume 
ratio of blood) 

(4) Time to Peak image
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Neuro Perfusion
The color palette in the color images will be 
updated accordingly.
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Neuro Perfusion
Display of tumor result image (Default)

(1) MIP image

(2) Patlak Blood Volume image 

(3) Permeability image 

Toggling between color and gray scale

✧ Click on the Color On/Off icon of the View 
subtask card to toggle between color and 
gray scale presentation of the images.

Windowing color images

✧ Move the mouse left/right in an 
image keeping the center mouse 
button pressed.

Or

✧ Click on the Color Window Plus or the 
Color Window Minus icon of the View 
subtask card to fine-adjust the coloring of 
the result images.
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Neuro Perfusion
You can configure the images to be calculated 
in the Neuro Perfusion CT Configuration.
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Neuro Perfusion
Configuring the display of result images

✧ Select Options > Configuration... from 
the main menu.

The Somaris/5 - Configuration Panel will 
appear.

✧ Double-click the Neuro PCT icon to open 
the Neuro Perfusion CT Configuration 
dialog box.

✧ Configure the Neuro Perfusion CT calcula-
tion to your needs.

✧ Click on OK to finish configuration.

The result images are displayed according to 
image type and slice position.
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Neuro Perfusion
You can draw and evaluate individual regions 
of interest in an image, or you can mirror ROIs 
along a midline to compare parameter values 
of the same section of the right and left hemi-
sphere of the brain.

With Edit > Delete Graphics in the main 
menu you can delete all ROIs or individually 
selected ROIs.

The Midline automatically calculated after 
the Reference vessel identification will be dis-
played as soon as you activate the Tools 1 sub-
task card for the first time.
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Neuro Perfusion
Evaluating Result Images

Evaluating ROIs

✧ Select an image (either gray scale or col-
ored).

✧ Click on the Circular ROI 1/Circular ROI 2 
or Freehand ROI 1/Freehand ROI 2 icon 
on the Tools 1 subtask card.

✧ Draw your region of interest into 
any result image.

Mirroring ROIs

✧ Click on the Midline icon to compare 
parameter values of the same section of 
the right and left hemisphere of the brain.

The automatically displayed midline will be 
deleted.

✧ Draw a symmetry axis in the image.

As soon as you release the mouse but-
ton, all ROIs in the image are mirrored around 
this axis.
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Neuro Perfusion
The definition of tissue at risk depends on the 
level of risk you wish to define. A rough guide 
for initial values can be taken from:

Koenig M, Kraus M, Theek C, Klotz E, Gehlen 
W, Heuser L., Quantitative Assessment of the 
Ischemic Brain by Means of Perfusion-Related 
Parameters Derived From Perfusion CT. Stroke 
2001;32:431-437.

❏ The absolute lowest CBV value in surviving 
areas in this study was 40% of the non-
ischemic side. 
This roughly corresponds to 1.2 ml/100 ml 
in normalized CBV images. 

❏ Ischemic but surviving areas in the same 
study had a mean CBF value of 64% of the 
non-ischemic side. 
This roughly corresponds to 35 ml/100ml/
min in normalized CBF images.
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Neuro Perfusion
Advanced ROI analysis: multi-parameter 
tissue classification

Studies in acute stroke have shown that there 
is a mismatch in lesion extent in CBF and CBV 
images corresponding to the known mis-
match of PWI and DWI in MR imaging.

In addition it has been shown that analyzing 
Perfusion CT parameter images, either as sin-
gle entities or in a combined manner, can help 
to estimate the extent of nonviable brain tis-
sue and tissue that is still viable, but at risk to 
infarct without therapy.

Multi-parameter tissue classification is an 
advanced ROI evaluation feature, that allows 
highlighting areas within manually defined 
ROIs according to their respective CBF or CBV 
values. It supports the visualization of the 
mentioned CBF/CBV mismatch. 

Which thresholds you use for classification, 
depends on your goals. All studies have 
shown that there is a large overlap of perfu-
sion values in infarcted and surviving areas. 
Using lower values might underestimate the 
extent, using higher values might overesti-
mate it. 
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Neuro Perfusion
The classification is based on user-defined 
thresholds for CBF and CBV. Results can also 
be compared with results within a second ROI 
(either defined interactively or by mirroring).

It is advantageous to restrict the ROI mainly to 
cortical structures; otherwise normal white 
matter might overestimate the extent of tis-
sue at risk.

Time-to-peak images often give a good over-
view of the vascular territories affected.
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Neuro Perfusion
Performing an advanced ROI analysis

When a set of result parameter images is dis-
played (either after calculation or after reload-
ing), it is possible to perform a classification 
within one circular/freehand ROI. 

✧ Define an ROI that contains the complete 
area of hemodynamic disturbance.

✧ Select the Tools 2 subtask card.

✧ Enter appropriate values into the edit fields 
to define a threshold for CBF in [ml/100ml/
min] and a threshold for CBV in [ml/
100ml].

✧ Click on the Advanced ROI Analysis icon 
to perform the classification.

✧ If necessary, change the values and check 
for stability.

Classification results:

❏ The classification result is visually dis-
played as two colored areas overlaid onto 
the parameter images; areas and mean val-
ues are output as image text.

❏ All parenchymal areas that are below the 
thresholds for CBF and CBV are labeled as 
non-viable tissue (NVT).

❏ All parenchymal areas that are below the 
threshold for CBF, but above the CBV 
threshold are labeled as Tissue at Risk 
(TAR).

❏ If a second ROI is defined, the ratios of the 
mean values to the one in this ROI are also 
calculated.
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Neuro Perfusion
Displaying time density curves

✧ Click on the TDC ROI icon to calculate the 
time density curve for an area in the result 
image.

✧ Draw the ROI in the image.

Or

✧ Click on the TDC Lens icon to calculate the 
TDC for a small circle of fixed size in the 
image.

✧ Click at the position where you want to 
have the TDC calculated.

The time density curve is displayed in the TDC 
dialog box.
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Neuro Perfusion
See chapter Basics for further information on 
filming and saving result images.

→ syngo CT Operator Manual Volume 1, Basics

When Save Set is applied, the series Perfu-
sion CT Set #nn and Perfusion CT Color #nn 
are created in the database. 
You can reload these series in Neuro Perfu-
sion, e.g., for further evaluation.

When Save is applied, a series Perfusion CT 
Color #nn or Perfusion CT Gray #nn is cre-
ated depending on the display mode.

You can only load gray scale images back to 
Neuro Perfusion for further evaluation.

Color images can be viewed and printed using 
the Viewer and copied to the Filming task 
card. They can also be displayed on a PACS 
system.
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Neuro Perfusion
Filming and Storing 
Result Images

In order to document the result images, you 
can:

❏ Transfer the result images to the Filming 
card

❏ Expose all images on the Filming card to 
film on a preset camera

Storing result images

✧ Click on the Save Set icon to store all result 
images according to your settings either as 
a single gray scale series in the local data-
base, or additionally with the correspond-
ing set of color images depending on your 
configuration settings.

✧ Select individual images and click on the 
Save icon to store your selection with 
graphics in their actual color.

Terminating evaluation

✧ Click on the End Evaluation button.

Closing Neuro Perfusion

✧ Select Applications > Close Neuro PCT 
from the main menu.
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Body Perfusion
Overview

The Siemens syngo Body Perfusion CT soft-
ware package has been designed to evaluate 
perfusion of organs and tumors.

The software can calculate blood flow, blood 
volume and permeability from sets of images 
reconstructed from dynamic CT data acquired 
after the injection of contrast media.

The package also allows the separate calcula-
tion of the arterial and portal venous compo-
nent of hepatic perfusion. It supports evalua-
tion of regions of interest and the visual 
inspection of time density curves.
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Body Perfusion
For clinical application information and sug-
gested scan protocols see Application 
Guides.

Image prerequisites for Body PCT:

❏ Only tomogram images acquired at multi-
slice CT scanners 

❏ Only dynamic CT images can be used: 
Images acquired at identical table posi-
tions but different points in time

All previous modifications are canceled.
120

 



Body Perfusion
Loading Original Images

From the Patient Browser

✧ Call up the Patient Browser by selecting 
Patient > Browser... from the main menu.

✧ Select the required examination data in the 
navigation or content area of the Patient 
Browser.

✧ Click on the Body PCT icon in the tool bar 
of the Patient Browser.

The loaded images are sorted in stacks 
according to the reconstructed slice position.

Resetting images

✧ Click on the Reset icon to reload the ini-
tially loaded set of images.
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Body Perfusion
See chapter Basics for further information on 
changing image settings.

→ syngo CT Operator Manual Volume 1, Basics

With Image > Windowing All On you can 
apply the new window values to all loaded 
images in a single action.

The density values are not stored.

You always remove the images of all slice 
positions scanned at the same point in time. 
Deleting images will exclude them from Body 
PCT calculation but will not remove them 
from the local database.
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Changing Image Settings

For optimum display of the images you can:

❏ Scroll through the image stacks

❏ Window images with the mouse

Displaying density values

✧ Move the mouse cursor (“Mini-Mean”).

The density for a small area under the mouse 
cursor is displayed in the lower right corner of 
the image.

Removing unsuitable images

✧ Scroll to the images you want to remove.

✧ Click on the Remove Image icon to delete 
all images currently visible in the image 
area.
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Body Perfusion
To increase the slice thickness the images are 
fused, e.g., slice 1 with slice 2, slice 2 with 
slice 3, etc.

You can also select the fusing mode 
via context menu.

After fusing of images, slices with fused 
images will be generated depending on the 
selected fuse mode (e.g., applying the mode 
fuse 2 slices on four input slices creates three 
new slices).
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Fusing images

After loading the images, or after reloading 
images via the Reset icon, you can fuse origi-
nal images to new images with thicker slice 
width.

✧ Select the required fuse mode in the Edit 
entry of the main menu.
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Body Perfusion
As soon as you press an icon from the 
Definition panel, the organ selection is con-
firmed.

To modify this selection you have to 
reload the images by clicking on the 
Reset icon. 
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Body Perfusion
Preparing Calculation

To obtain optimal calculation results, it is 
essential to calculate images with organ spe-
cific parameters.

Selecting organ specific parameters

After loading or reloading images, you select 
from a set of organs the required organ spe-
cific parameters.

✧ Select the required organ from the selec-
tion list in the control area.
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Body Perfusion
The processing workflow for all organs is iden-
tical except for the liver.

The individual steps of Body Perfusion calcu-
lation have to be performed in consecutive 
order as indicated by the either active or 
dimmed state of the related icons. 
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Workflow

The workflow of processing a volume is given 
in the Body PCT workflow panel that includes 
two categories: 

❏ Definition

❏ Calculation
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Body Perfusion
We recommend to create a tissue ROI, other-
wise the whole image is used for the further 
workflow.

In category Definition you can repeat every 
step. 
❏ Subsequent steps also have to be repeated
❏ Existing results are discarded without user 

confirmation

You can undo all ROI interactions by 
selecting the Reset icon.

→ Page 121, Resetting images

You can draw a rectangular ROI in any of the 
images currently displayed.

Only the reference ROI is displayed with a bold 
contour and thus marked as confirmed.
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Body Perfusion
Defining a Reference 
Tissue ROI

Creating a tissue ROI

✧ Click on the Tissue ROI icon in category 
Definition on the Body PCT workflow 
panel.

✧ Move into the image segment, and press 
the mouse button.

The mouse cursor changes shape.

✧ Draw a rectangular ROI around the 
region of interest keeping the 
mouse button pressed.

This reference ROI is copied into each image 
of all slices.

Redrawing a tissue ROI

✧ Move the mouse cursor into the 
image area, press the mouse but-
ton, and draw a new ROI.
131

 



Body Perfusion
In case of motion during data acquisition, you 
can perform one of the following steps:
❏ Remove Images
❏ Adjust Tissue ROI
❏ 2D motion correction
❏ 3D motion correction

While scrolling through the image stack you 
can adjust the position of the ROI on any 
image and for each acquisition time sepa-
rately.

As long as the Adjust Tissue ROI icon is acti-
vated you also can use the cursor keys 
←↓ ↑ → to move the ROI to the desired posi-
tion.

The ROIs in the following images are adjusted 
accordingly, and all ROIs in the images 
between every two confirmed ROIs are inter-
polated.

It is not possible to modify the dimension of 
an ROI. You have to draw a new ROI instead.

The dimension of the ROI shall be as large as 
to span the entire object of interest but at the 
same time as small as possible.
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Adjusting a tissue ROI

✧ Click on the Adjust Tissue ROI icon in the 
category Definition to change the posi-
tion of the ROI manually.

✧ Move the mouse cursor to the border of 
the ROI.

The mouse cursor changes shape.

✧ Keep the mouse button pressed, 
and drag the ROI to the desired 
position.

The ROI is displayed with a bold contour.
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Body Perfusion
Motion correction is limited to 1 cm displace-
ment in x and y direction from the position of 
the reference ROI.

After automatic correction you can modify the 
motion correction result manually.

→ Page 133, Adjusting a tissue ROI
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Correcting 2D motion automatically

✧ Check by scrolling through the image 
stack, if motion has occurred.

✧ Click on the 2D motion correction icon in 
case of x- and y-motion to have the dis-
placement of the ROI (e.g., in conse-
quence of respiration) on all slices cor-
rected automatically on the basis of HU 
values. 

The ROIs in all image slices are displayed with 
a bold contour.
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Body Perfusion
Depending on the number of slices or the 
number of fused images the optimal path and 
the best fitting tissue ROI of each image 
within the optimal path are detected. 
For an optimal path the best-position-images 
are selected automatically and strung 
together to a new series.

Motion correction is limited to 1 cm displace-
ment in x and y direction from the position of 
the reference ROI and only for neighboring 
slices in z direction.

You can change the path by clicking into any 
other segment: The ROI will be shown at the 
same position but within the new slice.

After accepting 3D motion correc-
tion a new evaluation is only possi-
ble when you reload the images by 
clicking on the Reset icon.

After automatic 3D motion correction you can 
modify the result manually.

→ Page 133, Adjusting a tissue ROI

The result images display the slice position of 
the first slice (i.e., the slice with the lowest 
slice position) in the image text.
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Correcting 3D motion automatically

✧ Check by scrolling through the image 
stack, if motion has occurred.

✧ Click on the 3D motion correction icon to 
have the displacement of the ROI (e.g., in 
consequence of respiration) within differ-
ent slices corrected automatically on the 
basis of HU values. 

The path of the best tissue ROIs will be dis-
played by a single tissue ROI in one of the four 
slices for each acquisition time. 

Accepting 3D motion correction

✧ Click on the Accept 3D motion correction 
icon to accept the motion correction.

A new set of images is generated from the 
images of the optimal path.

The best tissue ROI will be displayed within 
the new image stack.
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Body Perfusion
MIP (Maximum Intensity Projection) images 
are displayed.

You can draw an elliptical ROI in any of the 
images currently displayed.

The elliptical ROI has to be positioned well 
inside the boundaries of the reference artery.
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Body Perfusion
Defining a Reference 
Artery 

Creating an arterial ROI

✧ Click on the Arterial ROI icon in category 
Definition, and move into the image seg-
ment.

The mouse cursor changes shape.

✧ Draw an elliptical ROI within the 
reference artery keeping the 
mouse button pressed.

This artery is automatically identified as refer-
ence artery and displayed with a bold contour.
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Body Perfusion
The maximum enhancement is displayed as 
numerical value in the MaxEnh. edit field.

If you set the value manually, it will 
be overwritten by clicking again on 
the Arterial ROI icon. 

The original image stack is displayed.
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Body Perfusion
The mean enhancement for each point of 
time of the reference artery is calculated and 
displayed in the TDC dialog box.

(1) TDC (Time Density Curve)

(2) Point in time and numerical value of max-
imum enhancement

✧ Confirm the reference artery definition 
with the OK button to close the TDC dialog 
box.

The ROI will be copied to all other images of 
the original image stack. 
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Body Perfusion
The first image of the input stack is the refer-
ence image for further manual adjustment.

It is not possible to modify the dimension of 
an ROI. You have to draw a new ROI instead.

As long as the Adjust Arterial icon is acti-
vated you also can use the cursor keys 
←↓ ↑ → to move the ROI to the desired posi-
tion.

The ROIs in the following images are adjusted 
accordingly, and all ROIs in the images 
between every two confirmed ROIs are inter-
polated.
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Adjusting an arterial ROI

✧ Click on the Adjust Arterial ROI icon in the 
category Definition to change the posi-
tion of the elliptical ROI manually.

✧ Scroll through the images to check the cor-
rect location of the arterial ROIs within the 
respective artery. 

The mouse cursor changes shape above the 
border of the ROI.

✧ Keep the mouse button pressed, 
and drag the ROI to the desired 
position.

The ROI is displayed with a bold contour.
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Body Perfusion
This workflow is only available if you have 
selected Liver in the list of organ specific 
parameters.
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Body Perfusion
✧ If you have not selected Liver in the list of 
organ specific parameters, continue with 
the next step of the standard workflow.

→ Page 151, Performing Segmentation

Workflow Add-On for 
Liver Perfusion

For liver evaluation additionally to the stan-
dard workflow following processing steps are 
provided:

❏ Creating a Portal Vein ROI

❏ Adjusting a Portal Vein ROI

❏ Creating a spleen tissue ROI
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Body Perfusion
The Portal Vein has to be located in one of the 
scanned ranges.

The elliptical ROI has to be positioned well 
inside the boundaries of the Portal Vein.

The maximum enhancement is displayed as 
numerical value in the MaxEnh. edit field.

If you set the value manually, it will 
be overwritten by clicking again on 
the Portal Venous ROI icon. 

As long as the Adjust Portal Venous ROI icon 
is activated you also can use the cursor keys 
←↓ ↑ → to move the ROI to the desired posi-
tion.
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Creating a Portal Vein ROI

✧ Click on the Portal Venous ROI icon in the 
category Definition, move into the high-
lighted image segment you have drawn 
the arterial ROI in, and press the mouse 
button.

For proceeding see

→ Page 139, Creating an arterial ROI

The mean density of the Portal Vein is calcu-
lated and displayed in the TDC dialog box.

→ Page 141, TDC (Time Density Curve)

Adjusting a Portal Vein ROI

✧ Click on the Adjust Portal Venous ROI icon 
in the category Definition to change the 
position of the elliptical ROI manually.

For proceeding see

→ Page 143, Adjusting an arterial ROI

✧ Position the ROI that it is free of partial vol-
ume effects.

Or

✧ Correct the maximum enhancement value 
in the MaxEnh. edit field.
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Body Perfusion
MIP (Maximum Intensity Projection) images 
are displayed.

You can create the spleen tissue ROI in any 
image segment.

The ROI should be drawn well inside the 
boundaries of the spleen and must exclude 
major vessels.

You can change the value if required to use it 
for calculation of the liver result images.
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Creating a spleen tissue ROI

✧ Click on the Spleen ROI icon in the cate-
gory Definition, and move into the image 
segment.

The mouse cursor changes shape.

✧ Draw a freehand ROI lying well 
inside the boundaries of the spleen 
keeping the mouse button pressed.

✧ Double-click to finish the drawing. 

The mean density of the spleen tissue is calcu-
lated and displayed in the TDC dialog box.

→ Page 141, TDC (Time Density Curve)

✧ Confirm the spleen tissue definition with 
the OK button to close the TDC dialog box.

The peak time is displayed in the Peak T. edit 
field.

Continuing evaluation

✧ Select category Calculation on the bottom 
of the Body PCT workflow panel to con-
tinue processing by performing segmenta-
tion.

→ Page 151, Performing Segmentation
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Original images are displayed.

As soon as segmentation is completed, image 
pixels with a HU value outside the defined HU 
range are excluded from the Perfusion param-
eter calculation.
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Body Perfusion
Performing 
Segmentation

✧ Select category Calculation on the Body 
PCT workflow panel.

✧ Adjust upper and/or lower limits of the HU 
range in the Min HU Max edit fields, if 
required.

✧ Click on the Segmentation icon to start 
segmentation.

Segmentation results are displayed on the 
first image of each slice.
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Body Perfusion
You can modify the Rel. Thres. [%] 
value in category Calculation on 
the Body PCT workflow panel by clicking 
either on the arrow up icon to increase the set 
value or the arrow down icon to decrease it.

You can also enter a numerical value into the 
spin box and press the Enter key on your key-
board to apply the new threshold.
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Body Perfusion
Defining Vessels

✧ Click on the Define Vessels icon to start 
definition of blood vessels.

Any area showing at least a certain percent-
age of the maximum enhancement of the ref-
erence artery will be identified as a vessel and 
marked with color in the MIP images.

Changing the threshold

✧ If necessary, change the Rel. Thresh. [%] 
using the arrow icons until the major ves-
sels are shown in red color.
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Body Perfusion
The results of this calculation are mapped to a 
set of parameter images that display various 
aspects of Body Perfusion.

The Arterial Input Function dialog box is not 
displayed if only liver result images are calcu-
lated.
154

 



Body Perfusion
Body Perfusion Result 
Calculation

✧ Click on the Calculate icon to initiate Body 
PCT calculation.

The Arterial Input Function dialog box is dis-
played, showing important parameters used 
for the calculation of result images.

✧ Check the parameters, and change their 
numerical values, if necessary.

✧ Click on the OK button to close the dialog 
box.

Body PCT calculation is performed automati-
cally.
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Body Perfusion
Blood Flow

You can configure the images to be calculated 
in the Body Perfusion CT Configuration.
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Body Perfusion
Perfusion Result Images

Standard Perfusion result images

❏ Flow 
The Blood Flow image is scaled in ml / 100 
ml / min. 

❏ Blood Volume
The Blood Volume image (relative volume 
ratio of blood) is scaled in 1000:1, thus a 
value of 30 in the image means 3% blood 
volume. 

❏ Time to Start
The Time to Start image (time of local per-
fusion onset) is scaled in 0.1 s.

❏ Time to Peak 
The Time to Peak image (time of local per-
fusion peak) is scaled in 0.1 s, therefore a 
value of 182 in the image means 18.2 sec-
onds.
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Body Perfusion
Patlak Blood Volume

ALP
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Body Perfusion
Patlak result images 

❏ Permeability
The Vessel permeability image is scaled in 
0.5ml / 100ml / min.

❏ Patlak Blood Volume
The pixel based Patlak Blood Volume image 
is scaled 1000:1, thus a value of 35 in the 
image means 3.5% blood volume.

❏ Patlak Rsquare
The Patlak RSquare values are given in per-
cent, thus a value of 95 in the images 
means an RSquare of 95%.

❏ Patlak Residual
The Patlak Residual image is scaled 1000:1, 
thus a value of 45 in the image means a 
residual value of 4.5.

Liver Perfusion result images

❏ ALP (Arterial Liver Perfusion)
The pixel based arterial liver perfusion 
image is scaled in ml / 100 ml / min.

❏ PVP (Portal Venous Perfusion)
The pixel based portal venous liver perfu-
sion image is scaled in ml / 100 ml / min.

❏ HPI (Hepatic Perfusion Index)
HPI expresses the proportion of the hepatic 
arterial perfusion to total liver perfusion 
[%].
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Body Perfusion
Displaying Result Images

Display of result images 
(Example for evaluating one slice)

(1) MIP image

(2) Flow image 

(3) Patlak Blood Volume image

(4) Permeability

Toggling between color and gray scale

✧ Click on the Color On/Off icon on the View 
subtask card to toggle between color and 
gray scale presentation of the images.
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Body Perfusion
The color palette in the color images will be 
updated accordingly.

After calculation and for a reloaded Perfusion 
CT Set, images of the same type are win-
dowed together.
162

 



Body Perfusion
Windowing color images

✧ Move the mouse left/right in an 
image keeping the center mouse 
button pressed.

Or

✧ Click on the Color Window Plus or Color 
Window Minus icon on the View subtask 
card to fine-adjust the coloring of the 
result images.

Toggling between composite and standard 
view

✧ Click on the Composite Image icon on the 
View subtask card to toggle between a 
view that combines MIP images with color 
result images and the standard view (MIP 
or Average image, depending on configu-
ration).
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Body Perfusion
You can configure the images to be calcu-
lated.
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Body Perfusion
Configuring the display of result images

✧ Select Options > Configuration... from 
the main menu.

The Somaris/5 – Configuration Panel will 
open.

✧ Double-click the Body PCT icon to open the 
Body Perfusion CT Configuration dialog 
box.

✧ Configure the Body Perfusion CT calcula-
tion to your needs.

✧ Click on OK to finish configuration.
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Body Perfusion
You can draw and evaluate individual regions 
of interest in an image.

Following values will be calculated for all pix-
els with a value ≥ 0:
❏ M: Mean value,
❏ S: Standard Deviation,
❏ A: Area of all pixels in cm2

The calculated results are displayed as image 
text.
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Body Perfusion
Evaluating Result Images

Evaluating ROIs

✧ Select an image (either gray scale or col-
ored).

✧ Select the upper radio button on the Tools 
subtask card to draw up to four Elliptical 
ROIs.

Or

✧ Select the lower radio button to draw up to 
four Freehand ROIs.

✧ Click on one of the Elliptical ROI or 
Freehand ROI icons on the Tools subtask 
card.

✧ Draw your region of interest into 
any result image.

Deleting ROIs

✧ Select Edit > Delete Graphics from the 
main menu.
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Body Perfusion
 A TDC ROI or a TDC Lens can be placed in any 
gray scale or colored result image.

The Patlak curve is always displayed. It only 
contains relevant information when calculat-
ing Permeability, Patlak BloodVolume, 
Patlak RSquare and Patlak Residual result 
images.

You can configure the size of the lens area in 
the Body Perfusion CT Configuration dialog 
box.
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Displaying time density curves

✧ Click on the TDC ROI icon to calculate the 
time density curve for an area in the result 
image.

✧ Draw the ROI into the image.

Or

✧ Click on the TDC Lens icon to calculate the 
TDC for a small circle of fixed size in the 
image.

✧ Click at the position where you want to 
have the TDC calculated.

The time density curve and the Patlak curve 
are displayed in the TDC dialog box.
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Body Perfusion
See chapter Basics for further information on 
filming and saving result images.

→ syngo CT Operator Manual Volume 1, Basics

When Save Set is applied, the series 
Perfusion CT Set #nn and optionally 
Perfusion CT Color #nn are created in the 
data base. 
As you can only load gray scale images into 
Body PCT, you can reload Perfusion CT Set 
#nn only, e.g., for further evaluation. It is not 
possible to reload Perfusion CT Color #nn.

When Save is applied, a series Perfusion CT 
Color #nn, Perfusion CT Gray #nn, or 
Perfusion CT Composite #nn is created in the 
data base. 

Color images can be viewed and printed using 
the Viewer and copied to the Filming task 
card.

They can also be displayed on a PACS system.
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Body Perfusion
Filming and Storing 
Result Images

In order to document the result images, you 
can:

❏ Transfer the result images to the Filming 
card

❏ Expose all images on the Filming card to 
film on a preset camera

Storing result images

✧ Click on the Save Set icon on the workflow 
panel in category Calculation to store all 
result images according to your settings 
either as single gray scale series (without 
graphics), or additionally, if configured, 
the corresponding set of color images.

✧ Select individual images and click on the 
Save icon to store your selection with 
graphics and in their actual color.

Terminating evaluation

✧ Click on the End Evaluation button.

Closing Body Perfusion

✧ Select Applications > Close Body PCT 
from the main menu.
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