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1. System Requirements

Current Project supports Linux and MAC OS.

Java version must be 1.5 or Greater on MAC and 1.6 on Linux

The Java version can be checked with launching the following command in the terminal wndow:

> java -version

2. GUI Installation Directory and Configuration File Editing

Copy provided archive file to any convenient location and unzip it.

The unzipped folder should contain the following files related to END-User activity:

config.txt – configuration file

PETCT_Registration_GUI.jar – Java GUI application 

The config.txt file has to be edited to specify project related locations:

slicer_location – the place where Slicer3 is installed on a local machne

result_root – the place where subject folders are located for a given project

server_location – the place where Appliccation Server (glassfish) is located

dicom_root – the place where original DICOM series are located

NOTE: It is highly advisable to copy pre-selected DICOM studies to the local drive. This will greatly enhance performance of DICOM conversion 

The Example of config.txt file content:

slicer_location=/Applications/Slicer3-3.7-alpha-2010-06-13-darwin-x86

result_root=/SharedFiles/From8Core/PETCT/Results

server_location=/Applications/GlassFishESBv22/glassfish

dicom_root=/SharedFiles/From8Core/PETCT/DICOM

NOTE: The lookup label map table has to be copied into Slicer3 directory.  This will be done automatically in future releases. For a current release please execute the following command:

> cp <Workflow GUI installation foder>/Assembly/PETCT_labels.txt <slicer_location>/share/Slicer3/SlicerBaseLogic/Resources/ColorFiles/PETCT_Labels.txt

3. Launching Program

The following commands have to be executed in terminal window

cd <installationDirectory>

java -jar PETCT_Registration_GUI.jar  [Project_Results_Root_Directory]

Project_Results_Root_Directory is an optional argument and the location specified by it overrides result_root value specified in config.txt

When launched, the GUI should display the form shown on Fig. 1.

The GUI guides the User through the various activities specified in the following tabs

Subjects – ist of subjects, subject status, add a new subject

DICOM Convert – conversion of DICOM series into Slicer3 default NRRD format

Crop – crop the whole body scans to extract head subvolumes

Reference – select the registration reference time point / study number

Register – registration of PET and CT images to reference CT

Registration QA – visual verification of registration results

VOI – VOI label map creation

SUV – SUV computation

4. Project Folder Organizing

Select Subject tab (Fig 1).

The subject list and brief subject status will be displayed

To get detailed subject status, select th subejct record – the processing status steps will be hilighted in the Subject processing status table at the bottom part of GUI Form (See Fig 1)

In order to end a new subject, click “Add Subject” on a Form or select “Add Subject” from the Tools menu. Specify the Subject ID and hit OK.

Figure 1. PET/CT Registration GUI. Project Folder Browsing
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Figure 2. Add New Subject
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5. PET/CT Series Organizing (Step 1 of 7)

1. Selection of Original DICOM Studies

1. Use Select CT and Select PET buttons to specify corresponded series. (Fig. 3)

2. NOTE: the CT must be selected first – followed by PET scan selection

3. NOTE: If you don't see the DICOM series folders, check dicom_root value in the config.txt file. Edit it and re-start the Application

2. Setting Time Point (Study Number)

1. Select and verify the correctness of study number selection in Study Number drop-down list 

3. DICOM Conversion

1. Click “Start Conversion” 

           Another time points' series can be selected and submitted for conversion.

Click at “Refresh Subject Status List” to See the Conversion Status: the CT_stX.nrrd and PET_stX.nrrd  will be displayed for time point X. (Fig. 4)

Figure 3. DICOM Conversion
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Figure 4. DICOM Conversion (Converted Status Display)
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6. Cropping Volumes (Step 2 of 7)

Cropping Volumes

Select “Crop” Tab (Fig. 5)

Select the time point record in the Subject status table.

Click “Crop Original Volume” button.

The Slicer3 scene will be Opened.

Select “Converters”->”Crop Volume” module in Slicer3.

Crop volumes CT_stX and PET_stX.

Refer to Cropping Volume Tutorial within Slicer for more details.

Save volumes.

NOTE: DO NOT rename cropped volumes – keep Slicer defaults when saving them

NOTE: When saving cropped volumes, explicitly check-mark CT_stX-subvolume... and PET_stX-subvolume... entries, so they would be saved. (Fig 7. shows volume save dialog as it appears in Slicer3 by default – check subvolumes).

Figure 5. Crop Volumes
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Figure 6. Crop Volumes in Slicer3. Screenshot
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Figure 7. Crop Volumes in Slicer3. Screenshot. The subvolumes – bottom two items must be checked in order to be saved
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Cropping Results QA

In order to check quality of cropped volumes, select appropriate record in the Subject Progress Status table and click at Preview Cropped Volume Button

Inspect volumes in the opened Scene

Use BackGround/ForeGround transparency control to inspect CT and PET volumes (Refer to corresponded Slicer3 tutorial)

If needed, re-do cropping as described above

7. Selection of Reference Time Point (Step 3 of 7)

1. Preview CT series

Select Reference Tab (Fig. 8)

Click Open Volumes button.

Slicer3 Scene will be opened with cropped CT volumes.

Identify the most appropriate time point

2. Editing Reference Time Point Number

Checkmark “Edit Reference Time Point” (Fig. 8) to unlock reference time point editing.

In the Subject Status Progress Table, Checkmark Reference box in the appropriate time point record.

Figure 8. Selection Reference CT
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8. Launching Registration Services (Step 4 of 7)

1. Launching

Select Register tab (Fig. 9)

Click Start Registration button.

The registration requests will be submitted for each time point that had not been registered yet.

In order to check registration status click “Refresh Subject Status List”.

NOTE: other subjects' registrations may be submitted at this time as well as other User activities can be performed.

2. Overriding previous registration results

If by some reason registration has to be re-run for already registered time points, the “Skip Registered Timepoints” box has to be unchecked.

NOTE: If VOI label map had been edited, this step will not be allowed. The override instructions will be displayed. This is for prevention of accidental deletion of VOI label maps.

In other words, user can launch registration pipelines for all time points from the start and later select the best one for VOI editing. 

Figure 9. Registration
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9 . Registration Results QA (Step 5 of 7)

Select Registration QA tab  (Fig. 10)

Click at Open Registered Volumes button to see the registration results.

The following volumes will be displayed:

Reference CT (background)

PET images from various time points registered to Reference CT (foreground)

Use foreground volume selector to switch between PET images

Use foreground-background transparency control bar to change PET/CT transparency

Refer to Sicer3 manual for more details

If registration result is not satisfactory,  select another Reference timepoint (see above) and re-rn registration.

NOTE: the registration results for a given timepoint will not be overwritten if another time point is selected as registration reference. More other, the registration data and VOI label maps can be reviewed  later with changing a reference time point.

Figure 10 A. Registration QA.
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Figure 10 B. Registration QA. Comparison of time point 1 and time point 2
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NOTE: It is highly advisable to backup VOI label parricidally. In order of backup a 

10. VOI Label Map Editing (Step 6 of 7)

Editing

Select VOI tab (Fig. 11 A-B)

Click Edit button.

The Slicer3 will be open with the following volumes:

Reference CT  (Volume name CT_st1_stRef)

PET first time point (patient follow-up baseline), registered to Reference CT (PET2PET_st1_stRef)

Blank VOI Label Map (ROI_ PET2PET_st1_stRef)

NOTE: Slicer3 Editing Module – has to be re-selected manually to activate the scene (Fig 11 B)

NOTE2: Make Sure that PETCT_labels.txt 

Use Slicer3 Label Map creation Tutorial for instruction on how to create LabelMaps

Save the ROI_PET2PET_st1_stRef volume.

NOTE: the label map will NOT be overwritten for a given time point when new time point if selected as a reference

Figure 11 A. VOI Editing. Slicer3 load GUI
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Figure 11 B. VOI Editing. Slicer3 Editing Module – has to be re-selected manually to activate the scene
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Figure 11 C. VOI Editing. Label drawing example
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Review Aligned PET scans along with VOI label map 

Click at Registration Results button to load the PET scans with label map and reference CT.

NOTE: the same scene will be opened as for Registration QA. The labels will be shown (Fig. 12)

Use foreground volume selector to switch between PET images

Use foreground-background transparency control bar to change PET/CT transparency

Refer to Sicer3 manual for more details

Figure 12. VOI Editing. Label Map preview long with registered images
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12. SUV Bodyweight Computation (Step 7 of 7)

Select VOI tab (Fig 13)

Click at Compute SUV Body Weight button to launch computation.

NOTE: this module is under construction. Further instructions will be provided when it is complete.

Figure 12. SUV Computation
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