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Copyrights, Trademarks, Restrictions 
 

 

© Copyright 2005-2019, by Syntermed, Inc. 

All rights reserved. 

Revision 18, Published 2019 

Printed in the United States of America 

Syntermed reserves the right to modify the design and specifications contained herein without prior notice.  Please 

contact your local Sales Representative for the most current information. 

No part of this documentation may be reproduced or transmitted in any form by any means, electronic or 

mechanical, without written permission of Syntermed. 

NeuroQÊ is a registered trademark of Syntermed, Inc. 

 

Insight Segmentation and Registration Toolkit (ITK), Copyright (c) 1999-2008 Insight Software Consortium, All 

rights reserved. 

 
Disclaimer: The quantitative analysis provided by NeuroQ  is intended to assist a trained physician to 

analyze PET or SPECT brain  images. It was not meant to replace or eliminate the standard visual 
analysis of the PET or SPECT brain study.  The physician should integrate all of the patients' clinical and 
diagnostic information, i.e. patients' history, quality control images, visual interpretation of the brain 

images, and quantitative results, prior to making his /her final interpretation.  The final responsibility for interpretation 
of the study lies with the physician. 
 

Syntermed Address: 

245 S Owens Drive 

Anaheim, CA 92808 
 

 
 

 

NeuroQ General Statement 

 

Indication The NeuroQÊ 3.5 ï 3.8 program is used to regionally quantify activity in brain PET 

and SPECT scans using a ROI count method.  It displays co-registered PET, SPECT 

and CT images, along with output from quantification of activities reflecting regional 

concentrations of FDG, amyloid imaging agents, SPECT perfusion and dopamine 

transporter radiotracers, relative to activities in any of several user-selected reference 

regions or whole brain.  It provides for displaying and quantifying the regional 

differences between two PET or SPECT brain studies for the same patient, or the levels 

of amyloid imaging agents retained in specified brain regions of a patient, and for 

assisting the user in the examination of brain scans acquired for assessing differential 

diagnosis of neurodegenerative processes underlying symptoms of cognitive and 

movement disorders by comparing regional activity values to each other and to those in 

brain scans acquired for asymptomatic control subjects. These neurodegenerative 
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processes can be Alzheimerôs disease, Lewy body dementia, Parkinsonôs disease with 

dementia, vascular dementia, and frontotemporal dementia. 

Warning The product is intended for use by trained nuclear technicians and nuclear 

medicine physicians. The clinician remains ultimately responsible for the 

final interpretation and diagnosis based on standard practices and visual 

interpretation of all SPECT and PET data. This program serves merely as a 

display and processing program to aid in the diagnostic interpretation of a patientôs 

study.    It was not meant to replace or eliminate the standard visual analysis of the PET 

brain scan.  The physician should integrate all of the patients' clinical and diagnostic 

information, i.e. patients' history, quality control images, visual interpretation of the 

PET brain scan, and quantitative results, prior to making his final interpretation.   This 

comprehensive processing technique (as with all diagnostic imaging) is not perfect, and 

will be associated with some false positive and false negative results.  This program has 

no direct adverse effect on health since the results represent only a part of the 

information, which the physician will utilize for his final interpretation.   The final 

responsibility for interpretation of the study lies with the physician. 

Accuracy The sensitivity and specificity associated with this medical device and this accuracy is 

published in peer review medical journals. The program is used as an adjunct or 

additional tool that the physician can use to integrate the output into his clinical 

interpretation of the study.  The initial validation used 44 patients, 26 were documented 

by clinical longitudinal follow-up to have progressive dementia and 18 were 

documented by clinical longitudinal follow-up to have a non-progressive course. In this 

study which compared expert visual interpretation to NeuroQ the sensitivity was 80% 

for visual and 81% for NeuroQ (1). The specificity was 89% for visual and 93% for 

NeuroQ. In another study comparing visual to NeuroQ in a separate set of 68 patients 

the sensitivity was 84% and specificity 94% for NeuroQ with an accuracy of 87% (1).  

It is our contention that this accuracy will not be changed significantly in the current 

populations. We continue to perform validation through our testing method by insuring 

that the output values obtained in a subset of patients used in our testing remain within 

1% of the original results which insures that we would obtain the same accuracy in the 

clinical population that was used previously. 

Help/About The version number and Global Unique Device Identification Database (GUDID) 

information can be located within the NeuroQ application by going to the Help/About 

section in the program. 

Installation The installation instructions can be found on our website: 

https://www.syntermed.com/client password: Client123. Click on the NeuroQ link and 

open up the NeuroQ Installation Guide document for the instructions. Syntermed will 

also assist in installation and training remotely via the web. Syntermed can be reached 

at 888-263-4446 ext. 1. 

Rx Statement Caution: Federal law restricts this device to sale by or on the order of a 

physician. 

The NeuroQ application is to be used for the analysis of PET and SPECT 

brain images produced from brain imaging radiopharmaceuticals. There are 

no contraindications or adverse reactions associated with this device. Warnings and 

precautions for the use of this device are described in this user manual.  

Hardware 

Specifications 

Minimum: MS Windows 7 SP1 (32 or 64 bit), core i3/i5, 4Gb of RAM and a 24ò 1080p 

monitor 

https://www.syntermed.com/client
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Recommended: MS Windows 7 SP1 (64 bit), core i7, SSD, 8Gb of RAM and a 24ò 

1920x1200 monitor.  

NeuroQ requires a horizontal resolution of at least 1280 (i.e. 1920x1200 monitor used 

in portrait mode is not recommended). 

 

Note: While systems not meeting the minimum requirements may run, your experience 

will be better when meeting or exceeding the recommended list. 

Cybersecurity The risks associated with cybersecurity and the NeuroQÊ medical device have been assessed and 

resolved to a satisfactory level. The risks are associated with the files or images being corrupted by 

a security breach. There are methods in place to prevent this corruption through MD5 checksums, 

encryption, multiple patient labels on output screens to allow for patient authentication by users, and 

using methods for compiling of code and interfaces that substantially reduce or eliminate the ability 

to corrupt the code. In addition, it is the responsibility of the local information technology personnel 

at the institution to implement the necessary security methods and procedures to restrict access to 

the computers and data stored on these systems. Some of these methods include limiting access to 

trusted users through user ID and passwords, implementing timed methods to terminate sessions, 

and using strengthen password protection methods. They should also ensure trusted content and 

implement methods for detection of security compromises and for retention and recovery.    

 

New software versions as well as patches are compiled and moved to a known clean computer and 

are checked there for viruses and malware.  Software is then packaged together into an installer 

which is signed with a key to ensure the installer remains intact throughout testing and on to 

distribution. 

 

Validated software updates and patches are provided at least annually and whenever a cybersecurity 

risk is identified.  Notification of availability of these patches is made through the software 

itself.  These updates are delivered as signed installers that present signature information to the user 

to confirm validity of the source of the patch.   

 

It is always recommended that the installation environment have adequate, updated anti-virus and 

anti-malware scanners in place.  It is also recommended that a firewall, by default, deny all inbound 

and outbound traffic on the network.  At installation time, a list of ports and destinations for firewall 

exceptions is provided specific to each installation. 

Authorized 

Representative 

Medical Device Safety Service GmbH (MDSS) 

Schiffgraben 41, 30175 Hannover, Germany 

Application Backup The customer is responsible for backing up the application data. The folder to 
be backed up is the C:\ProgramData\Syntermed folder (on Windows 7 and 
above).  We recommend backing up this data at least once/week. If the 
customer wants data encryption "at rest" then this folder or the entire drive it 
resides on should be encrypted by the user (we recommend BitLocker as it is 
built into Windows). 
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Quantitative Analysis for Neuroimaging Technology 

Version 3.8 
 

Overview 

The NeuroQÊ Display and Analysis Program has been developed to aid in the assessment of 

human brain scans through quantification of mean pixel values lying within standardized regions 

of interest, and to provide quantified comparisons with brain scans derived from FDG-PET or 

HMPAO SPECT studies of defined groups having no identified neuropsychiatric disease or 

symptoms, i.e., asymptomatic controls (AC).  The Program provides automated analysis of brain 

PET and SPECT scans, with output that includes quantification of relative activity in 240 

different brain regions, as well as measures of the magnitude and statistical significance with 

which activity in each region differs from mean activity values of brain regions in the AC 

database.  In addition, the program includes NeuroQÊ  Quality Control Screen, PET/CT display 

screen, patient study comparison analysis, amyloid analysis and EQuALÊ a tool for evaluating 

temporal lobe Epilepsy, PET/MR display screen, saving the cluster screen, remembering display 

settings, auto processing, and ability for the user to generate their own normal limit and use 

within the NeuroQÊ  application.  The new features of version 3.8 include a quantitative 

analysis of basal ganglia analysis. This manual describes the display and analysis features of the 

program, and their end-user operation. 

 

Program Description 

The NeuroQÊ Program is indicated to: 

1) Assist with regional assessment of human brain scans, through automated quantification 

of mean pixel values lying within standardized regions of interest (S-ROIôs). 

2) Assist with comparisons of the activity in brain regions of individual scans relative to 

normal activity values found for brain regions in FDG-PET scans, through quantitative 

and statistical comparisons of S-ROIôs. 

3) Compare activity in brain regions of individual scans between two studies from the same 

patient. 

4) Compare activity between symmetric regions of interest within the brain PET study. 

5) Perform an image fusion of the patients PET and CT data. 

6) Provide analysis of amyloid uptake levels in the brain. 

7)  Provide analysis of basal ganglia analysis. 

 

The program requires the operator to select the patientôs FDG or HMPAO SPECT Brain scan.  

Following a number of internal checks on the data (e.g., accurate radiopharmaceutical), for FDG, 

the operator has to initiate the quality control sequence which includes setting the reference line 

over the brain, perform a scalp correction on the data, subject the data to rigid registration to 

correct for brain tilt, and perform elastic spatial reformatting or normalization of the patientôs 

scan into a standardized volumetric space.  Following this step, the program determines the 

uptake in 240 ROIs, normalized to the uptake in the subjectôs sensorimotor cortical region (S-
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ROI).  The uptake in the ROIs is then compared to a normal data base of uptakes, based upon 

uptake in the corresponding S-ROIs determined in 50 normal subjects without identified 

neuropsychiatric disease.  Any region with an uptake below 1.65 S.D of the mean, established 

from the normal data base is considered abnormal as defined by falling within the lowest 5% of a 

normal distribution, with respect to regionally quantified control data*. 

 

* (or the highest 5% of a normal distribution, for those cases in which NeuroQ is being used to 

identify hyper- rather than hypo- activity of radiotracer). 
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Processing 
 

The FDG PET or HMPAO SPECT files in DICOM format need to be selected and imported into 

the NeuroQÊ program.  Once this is done the initial NeuroQÊ Quality Control Screen will be 

displayed. 
 

1) Note: when the study is first launched the Database in use should list the appropriate 

database for the patient selected.  If the database is incorrect then go to the Control Database 

menu item and select the proper normal limit database before proceeding to the processing 

section. 
 

 
 

2) The processing for the study is automatically performed by NeuroQ and these steps include: 

setting axial limits, performing scalp correction, and performing rigid registration. These 

processing steps are described below. 
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NeuroQÊ Quality Control Screen 

 
The Quality Control Screen is comprised of three sections: Set Axial Plane Limits, Removal of 

Scalp Activity, and Rigid Registration. As mentioned above, these steps will automatically be 

performed and each of the check boxes will be checked when the processing is completed as 

shown above. 

 

Set Axial Plane Limits 
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This feature allows the user to set the upper and lower limits for reconstruction by clicking the 

up and down arrows to move the lines. The limits can also be set by moving the cursor to a point 

on the image and click left to set the limit. The limits should be set so that only the brain images 

are included in the reconstruction.  When the limits are set to the proper location check the 

Accept box. 
 

Removal of Scalp Activity 
 

 
 

This feature allows for the removal of the scalp activity around the brain.  In some cases there is 

excessive scalp activity which can interfere with the reformatting of the patients study to match 

the normal template.  Move the slider bar to the desired threshold and then click on the Process 

button. It is recommended that the scalp correction be applied to every study and use 20 as the 

setting.  The processed images are shown in the bottom row.  Triangulation is enabled on these 

images by clicking left on any image and it will show you the plane for that location on the other 

two images.  When the images are processed for scalp correction the Accept box will be 

checked. 
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Rigid Registration 
 

 
 

The Rigid Registration allows for applying additional registration prior to the reformatting 

process used in NeuroQÊ.  This additional registration is helpful in cases where the patients 

head has excessive tilt.  It is recommended that rigid registration be applied to all studies prior to 

reformatting. The top row shows the normal template as the reference image the middle row are 

the patients images and the bottom row are the fused reference and patient images after 

realignment.  Triangulation is enabled on these images by clicking left on any image and it will 

show you the plane for that location on the other two images.  When the images are processed 
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the Accept check box will be checked.  The user should review each of the QC images once 

processing is completed and agree that the processing is acceptable before proceeding. If all of 

these QC steps are performed properly then click on the Reformat button and the study will 

automatically be reformatted with 10 iterations which is the recommended number of iterations 

for the reformatting of the study. 

 

3) The next step involves reformatting the patientôs transaxial slices to fit the normal template 
transaxial slices. This is performed by selecting the Reformat PET (or SPECT) button.  The 

registration algorithm used for reformatting of the patientôs data is a robust spatial 

transformation method published by Henry Huang and Ed Hoffman, along with their 

collaborators.  It was originally described in IEEE (Tai et al.,  IEEE Trans. Nucl. Sci. NS-44 

1997; 4: 1606-1612.) 

 

 
Note: in some cases the user may want to use a different number of iterations. This is performed from the 

Processing menu item and select Reformat from the drop down box as shown above. 

 

4) For the most standard use of the Program (i.e., comparing an individual scan from the end-

userôs site to NeuroQÊ ós built-in database), if all of the QC processing is performed as 

described in the previous section then  it is recommended to use 10 iterations, and this is the 

only option that normally will ever need to be selected. The other choices in the Iterations 

pull-down menu (1, 2, 5, 15 and 20)  have been retained in order to allow flexibility to use 

the tool in other ways: for example, 1) rapid testing of software operability by selecting a 

small number of iterations, 2) processing a batch of scans acquired at the end-userôs site to 

create a new database with whatever number of iterations is desired, 3) sequential use of the 

reiteration routine, such as adding another 5 iterations to a scan that had already been re-
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iterated 20 times in order to obtain a closer spatial fit in a case where the individualôs original 

scan is structurally very different from the normal template scan, 4) various research 

applications, etc. 

5) Once the Reformat button has been selected, an information box will be displayed informing 

you of the number of iterations you have selected. 

 
 

6) Click on the OK button and the patientôs study will be reformatted to align with the 
normal template.  On a current processor (core i7) the reformatting will take 

approximately 1 minute. 

7) Once the study is reformatted the final quantitative analysis output will be displayed 

which is shown below. 
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The left side of the window contains the ñNeuroQÊ Analysisò screen and the right side 

contains the ñNeuroQÊ Displayò screen. These displays are defined below. 
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NeuroQÊ Analysis Screen (Left Side) 
 

 

 

 

 
 

1. File Menu ï this allows the user to print the current screen, save the current screen in various 

formats, save just the cluster screen in the same various formats, pop-out a new window that 

displays a table of the abnormal clusters along with the cluster screen, set preferences for the 

default language and the default database, access the data screen, access the help screen and 

quit from the application. The Options for the save screen formats are shown below.  Note: 

The DICOM Screen Capture allows the data to be saved in a format acceptable by PACS 

systems. 
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a. Example of the new pop-out window displaying the abnormal clusters along with the 

cluster screen.  There are options to print and save this screen under the File menu. 
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b. Preferences Screen for setting the 

default language, the default database, 

and an option for using an alternate 

color table for the cluster screen colors 

(blue -> yellow instead of blue -> red) 

that may be useful for users with 

Blue/Red color blindness. 

 

 

 

 

 

 

 

 

c. Data ï The data 

button will display the data 

screen which gives the 

ñmeanò (average number 

of counts per second per 

pixel in each ROI) for each 

of the 240 ROIs of the 

patient; ñnormò refers to 

the ñmeanò normalized to 

the average of all pixels in 

all ROIôs (default). This 

screen is shown below. 

This data can be saved and 

then imported into another 

application like Excel for 

further analysis.  You have 

the option to ñSave 

Tablesò, which are the 

tables presented on the 

Main screen for regions 

and clusters; ñSave Raw 

Regionsò, which saves the 

raw information for the 

ROIs; or ñSave Allò, 

which saves all of the 

available information. 
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d. Help ï this option will display the version number of NeuroQÊ and also shows the 

Unique Device Identifier (UDI) information for NeuroQ.  The NeuroQÊ Userôs 

Manual can also be displayed in PDF format by clicking the Display Manual button. 
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2. Processing Menu ï allows user to reformat 

the brain, the default number of iterations is 10 

and that value will be used if the Reformat 

option is selected from the Processing drop 

down list.  This processing step is described 

above in the Processing section. 

 

 

 

 

3. Display Menu ï the display menu allows you to 

display the Color Scale, display a list of region 

abbreviations, and hide/show patient information.  The 

options are shown below. 
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a.  ñShow Color 
Scaleò provides 

a legend of the 

two-dimensional 

color coding.  

The # of 

Standard 

deviations is 

listed on the Y 

axis and the % 

below the mean 

normal value is 

listed on the X 

axis. 

 

 

 

 

 

 

 

 

 

b.  ñList Region Abbreviationsò will list the various abbreviations used in the 

application along with their meaning, i.e. rAVC = right Associative Visual Cortex. 

c. ñHide Patient Informationò will remove the patient identifiers from the screen (ie 

blank out the Patient Name, Hospital ID and Referring Physician). 

d. ñShow Patient Informationò will re-display the patient identifiers blanked out with 

ñHide Patient Informationò. 

4. QC ï The Quality Control screen allows the user to apply some preprocessing steps including 

setting axial planes limits, removing scalp activity, and performing a rigid registration.  See 

Quality Control section above for a further description. 
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5. Slices ï When the Slices button is selected it will bring up a new display window which 

initially will display the patients transaxial slices.  From the Slice Display menu item you can 

also select to display the sagittal or coronal slices. This display is shown below. 

 

 

 

The initial display will show the patients slices in inverted grey scale.  An option is provided to 

display other translation tables by clicking on the CM (Color Map) button located above the 

color translation bar. 
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A table of color translation options will be displayed shown in table to the left. 

You can select any of these color tables and the display will change to reflect 

this color. 

 

Changing up/low contrast ï At the top of the color bar on the slices page is a 

value of 100 and at the bottom a value of 0.  If you position your cursor over 

one of these numbers, click left, hold down, and move the value up or down 

you can adjust the contrast in the image.  The upper value (100) when moved 

down will lower the upper value producing a brighter image.  The lower value 

(0) when moved up will increase the lower value resulting in reducing counts in the image at the 

low end of the scale or darken the image. 

 

You can display either the original images or images that have undergone registration from the 

Volume to Display drop down list.  Note: to go back to the previous screen click on the Main 

button. 

6. Compare ï The compare screen allows the user to compare two studies from the same patient 

performed at different times.  This analysis provides a Difference Image between the two 

studies showing which regions showed a change in hypo or hyper metabolic activity between 

the two studies. See the description of the Compare feature below. 

7. PET/CT ï The PET/CT screen allows the user to display both the PET and CT studies for the 

same patient ï and fuse those two data sets using scroll bars.  See the description of the 

PET/CT feature below. 

8. EQuAL ï The EQuAL analysis module is an optional feature that is helpful for evaluating 

temporal metabolic asymmetry.  See the description of the EQuAL feature below for more 

information. 

9. bgQ ï This is an analysis for DatScan. 

10. 3D ï This is a surface rendered 3D display that shows a template 3D brain along with the 

superimposed 47 brain clusters. The display consists of 12 static views of the brain and when 

one is selected it can be manually rotated.  The cluster names can be displayed by rolling 

over the cluster with the mouse. 

11. Save ï this option when selected will save all of the reformatted data and analysis into a 

single file called the NeuroQÊ Review File.  This file can then be selected and the previous 

reformatted data and analysis will be displayed.  This avoids having to reformat the data if it 

needs to be displayed at another time. 

12. Patient Information ï displays patient information. 

13. Patient Brain Display ï displays the original patient brain transaxial slices. 

14. Left Plane Slider ï controls the brain plane of the above patient brain display, the current 

plane number is displayed above the slider, slide to the left or right to access lower or higher 

planes respectively. 
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15. Normal Template Brain ï based on an archetypal normal brain with no clinical or metabolic 

signs of neurodegenerative disease; ROI values for each plane are drawn in with a white 

outline. 

16. Middle Plane Slider - controls the brain plane of the normal brain display and the reformatted 

patient brain display at right; the current plane number is displayed above the slider, slide to 

the left or right to access lower or higher planes respectively, simultaneously for both 

displays. 

17. Reformatted Patient Brain ï brain is based on specified number of reiterations of the original 

patient brain scan; this display only appears after reiteration of brain images.  All abnormal 

regions will be displayed in a two-dimensional coded color scale, click on the Help button for 

color coding explanation. 

18. Table of Abnormal Regions ï displays all regions having internally normalized region of 

interest (ROI) radiotracer uptake values falling more than 1.65 standard deviations below the 

mean value (in the Hypometabolic operation) and more than 1.65 standard deviations above 

the mean value (in the Hypermetabolic operation) for a symptomatic control group; regions 

are displayed in abbreviated form with the plane number after the ñ.pò; the last row of the 

table gives a total of the ñPt-M(AC)ò and ñ#SD from M(AC)ò columns.  By clicking on a 

hypometabolic region in the reformatted patient brain image, the name of the region will be 

displayed above the region table and the rwo of the region that was selected will be 

highlighted in the region table. 

19. Table of Cluster Values ï the ROI cluster value is based on the average of the represented 

region across all planes where it is assessed.  By clicking on one of the 47 cluster regions in 

the cluster screen, the name of the region will be displayed in the table below the cluster 

screen and the row of the region that was selected will be highlighted in the cluster table. 
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NeuroQÊ Display Screen (Right Side) 
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1. Reference Region Menu ï user can select which cluster (among ñPonsò, ñCerebellumò, 

ñSensorimotorò, ñThalamusò, or ñWhole Brainò) to base the normalization of the regions on.  

NOTE: the default normalization is based on the whole brain. 

 

2. Control Database ï user can use this feature to create their own database to use within the 

NeuroQÊ application.  See description of this feature below. 

 

3. Metabolism Menu ï ñHypometabolismò displays the most hypometabolic regions and 

performs calculations accordingly, ñHypermetabolismò displays the most hypermetabolic 

regions and performs calculations accordingly, NOTE: default is ñHypometabolismò. 

 
 
























































