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CT Reading Procedure Operations Manual

I. Introduction

[image: image2.png]i) () () (T

]

MESACALVROM_MESABO15345_20010324_082301 000401081737, tar
MESACASAODM_MESAB01 2031 20010324_082016 000401032001 . tar
MESACHAUSAF_MESAB022887_20010328_080603 000401032220, tar
MESADELGEVF_MESAB011672_20010316_072901 000401032654, tar
MESAESTRPAF_MESAB016402_20010324 133331 000401032905, tar
MESAESTRWTM MESAB018430_20010324_1 35710, 000401033148. far
MESAGARCGRF_MESAB01 2768_2001 0324035355 50401093347 tar
MESAHURTCUF_MESAB01 1427_20010324_075813_00%401034539. tar
MESAKELTWAF_MESAB019029_20010330_090710_000401034823. tar
MESALAOKIRF_MESAB015392_20010328_083648_000401035041 . tar
MESALEEXESF_MESAB011079_20010324_142214_000401035306. tar
MESALINXTEM MESAS018847_20010330_074520_000401035547. t:




[image: image3.wmf]CHKSUM

DATE

TIME

#VALUE!

#VALUE!

#VALUE!

#VALUE!

#VALUE!

#VALUE!

#VALUE!

#VALUE!

#VALUE!

#VALUE!

#VALUE!

#VALUE!

#VALUE!

#VALUE!

#VALUE!

#VALUE!

#VALUE!

#VALUE!

#VALUE!

#VALUE!

BOXED            BY   _____________   ON ______/______/______ 

SENT TO CC  BY   _____________   ON ______/______/______

CT Reading Center Complete Scan Log for __________

 ID

RECEIVED 

COM

PH

[image: image4.wmf]CT Site

MESA

CARDIA

EDIC

BVAIT

RACED

SBHW

CHLEB

FAIRVIEW-UMN, MINNEAPOLIS, MN.

UNIV. OF ILLINOIS, CHICAGO, IL.

UCLA, LOS ANGELES, CA.

ST. FRANCIS, ROSLYN, NY.

JOHNS-HOPKINS, BALTIMORE, MD.

WAKE FOREST, WINSTON-SALEM, NC.

HEALTH SOUTH, BIRMINGHAM, AL.

SOUTH SAN FRANCISCO, CA.

HEARTSCAN, UPMC, PITTSBURGH, PA.

CLEVELAND CLINIC, OH.

BETH ISRAEL, BOSTON, MA.

MAYO CLINIC, ROCHESTER, MN.

UNIV. OF IOWA, IOWA CITY

LIFETEST, NASHVILLE, TN.

LIFESCORE, SAN DIEGO, CA.

UNIV. OF S.C., CHARLESTON

UNIV. TEXAS SW, DALLAS

HEART HOSPITAL, ALBUQUERQUE, NM.

ST. JOHNS, DETROIT, MI.

WASH. UNIV. OF ST. LOUIS, MO.

USC - ARU, LOS ANGELES, CA.

HARBOR-UCLA, TORRANCE, CA.

ARIZONA HEART INSTITUTE, PHOENIX

Cumulative Number per Project

0

0

0

0

0

0

0

CTRC Weekly Progress Report

Date: __/__/____

When you first log on the workstation, the screen will look like the image at the right.  The blue part of the screen, reproduced in black and white in Fig 1.1, is called the Workspace.  All the programs you will be using will be shown on the Workspace in separate windows like Windows98.  Moving around this operating system is just like, moving around Windows.   You have a left mouse button to click on icons and commands.  To bring up various menus, use the right button.  Clicking the right button on any part of a window border will bring up various options.  These options will let you “CLOSE” the window, meaning minimize the window into a small icon, or “QUIT” programs and completely turn them off. 

In the middle of the screen is a little gray box labeled “WorkSpace”, this is where you will launch various programs.  To bring up this “WorkSpace” box, you will click any part of the blue workspace using the third mouse button; this is known as “Right Clicking”.

There are many items on this workspace box that will launch various programs.  

II. Image Processing (“que_man”)

Processing Dicom Files

The first step in Image Processing is collecting all Faxed Transmission Sheets, appendix 1.  Scanning technicians will fax these sheets, containing a list of study/image IDs, to the reading center before attempting an electronic DICOM transmission.  
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Log on the account as 
“read” and only begin the Image Processing step when there are no incoming DICOM transmissions; we have noticed that there is a tendency for the DICOM transmission to quit if Image Processing is carried out at the same time.  On the top left corner of the workspace is a box with running graphs, fig 2.1; this is the Performance Meter.  Each graph is running and shows what that particular component of the workstation is doing.  

For now we are interested in the second box, labeled “pkts”.  This graph displays the number of packets, or data, coming through the internet.  Since we use the workstations solely for Calcium Scoring this line only shows activity if there are incoming electronic DICOM images or if someone else is logged on using X-Windows.  When this line is flat, as in fig2.1, it is okay to proceed with Image Processing, otherwise wait till it is finished.
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With the Faxed Transmission Sheets handy, type the following into the command tool window:

% cd /home/read/DICOM/CT

% que_man
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“que_man” takes the raw DICOM files which have been stored in the “/home/read/DICOM/CT” directory and transfers them into the “/images” directory where they will be ready for the Readers to evaluate.  Once “que_man” is run, you will see various messages as it goes through each DICOM file.  During this period you will notice that the Hard-Drive is working and that the graphs in fig2.1 are active.  

****
If “que_man” will not run, please check the following:

****
% cd /home/read/DICOM/CT

****
% ls –lat | grep busy

****
****
If a file “.busy” is present, please delete this file:

****
% rm –i .busy
****


****
Run “que_man” again, and it will now process the images normally.

Checking Studies For Completeness

Once “que_man” has finished processing all the images, launch the “File Manager”.  Using the “File Manager”, go to the “/images” directory and you will see all the new images listed.  

[image: image8.png]File 7) view 7] Editv) GoTor)e

o=

/  images
< i
Contains 264 items 9615 Mbytes (31%) available
2 catcium apr 21832
| MESAXUXXIIF_MESAB017450_20010310_093152 Apr 2 14:39
(1 MESAWAGOGEM _MESA78015372_20010130_110737 Apr 21347
(1 MESAWAGOGEM _MESA78015372_20010130_111006 Apr 21347
(21 MESAMOTAANF_MESA4012763_20010314_141432 Apr 21347
(21 MESALANTMAF_MESA4016610_20010316_122131 Apr 21347
(21 MESAFEARMAF_6018360_20001227_150208.718000 Apr 21347
(21 MESACOLBCAF_MESA4014812_20001227_123158 Apr 21347
[ MESAYUXXYIM_MESAB016020_20010310_083735 Apr 21346
QUKD

Opening images




After sorting the files by date, check the studies off in the order they appear in the “File Manager”, fig2.2, instead of the order on the Faxed Transmission Sheet.  It has happened where the scanning technician will send a study and not include it in the Faxed Transmission Sheet; if you will be checking off the Faxed Transmission Sheet you will miss these studies.  

Then recheck to be sure that all the studies on the sheets appear on the Transmission Sheet.

Double-click on a study folder in the “File Manager”; you will see a series of files labeled with long strings of numbers, these are the DICOM files and each one represents a single slice/image for an entire scan.  The number of DICOM files in a study folder should be equal to the number of slices indicated in the Faxed Transmission Sheet.  Once a study is found to be complete (correct number of images/slices per scan, correct number of scans per patient), make a check mark on the Faxed Transmission sheet.  If there are any missing or incomplete studies, the Data Manager will have to contact the scanning site and inform them of the studies which need to be retransmitted.  Also, in the case of incomplete studies, the entire study folder must be deleted to prevent a Reader from inadvertently evaluating it.  To delete a study folder, right click on its folder and choose the delete option, fig2.3.
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It is best to treat a Faxed Transmission Sheet and the studies listed on it as a batch.  In this case, a batch is not complete unless all the studies listed on a Transmission Sheet have been checked off.  Treating the Transmission Sheets in this way will make it easier to track which studies are needed for retransmission, also whatever questions a Scanning Site may have about a retransmission may easily be answered by looking at the sheet.  Place all of these unfinished Transmission Sheets in the front pocket of the Study Folder in case anyone needs to look at the info.

Excel Log Sheets
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Once all the images on a Faxed Transmission Sheet have been received completely the Data Manager will take these to his PC and fill out the Excel Scan Log, appendix 2.  Log in the Study I.D., transmission date/time.  Each Excel Scan Log spreadsheet will then be printed out and placed in its respective study folder.  The Data Manager will then take the Faxed Transmission Sheet and count the studies on it, enter this number into its respective column of appendix 3.  This cumulative Study Count Log is located at \mydocument\chris\ebctscds\”Study Name” StatsMonthly.

Finally, the Faxed Transmission sheet will be placed in its appropriate place in the study folder.  The study folder is divided into sections: Scan Logs, and individual folders for each scanning site.  Please keep the Faxed Transmission Sheets grouped together by Scanning Site and in chronological order.

The Data Manager will then inform the Reader of the new studies in the workstation.  It will not be necessary to enumerate the studies, it will just be the Reader’s responsibility to read all NAMED studies.  This procedure will keep the studies randomized.

III. Protocol Violations

During the boxing stage, the phantom finder software checks the image header of the scan for any deviation from its particular study protocol.  All protocols are listed in a text file in the “/home/read/bin” directory.  This is an ASCII text file containing relevant protocol information taken directly from the Dicom header of a particular scan site’s image.  
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If a protocol violation has been detected, a window (fig 3.1) will pop up on the top left of the screen.  This window will list the relevant information in the Dicom header for the scan.  It is the reader’s responsibility to take note of these values and to inform the Reading Center Supervisor of the violation.  The Reading Center Supervisor will then check the header information against the proper protocols for that particular site and study.  If a violation has indeed occurred, the Supervisor will then inform the Study Coordinating Center, the PI of the Scanning site, and the Lead Tech of the scanning site.  The reader will then read the study normally.
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IV. House Keeping

It will be the Data Manager’s responsibility to periodically check the contents of the “/images”.  The number of studies in this folder should not exceed the maximum allowable, 248 image folders, by the Reading Software’s Subject Chooser, fig4.1.  When the number of image folders exceeds this number, the reader will only see 248 studies in the Subject Chooser and will not be able to read any of the excess studies.

If the number of studies in the subject chooser exceeds 248, there are relatively few options:

1. Move studies into a sub-directory temporarily.

2. Delete Studies which have already been stored and archived.

Moving Files

If the number of studies in the “/images” folder exceeds 248 and deleting is not an option then some of the studies will need to be moved temporarily to a subdirectory.  It is suggested that studies be moved in batches according to scan date, the earlier scanned studies be left in the “/images” folder.  This procedure will ensure that the earlier studies are read first and that any inconvenience to the Study Coordinating Center or to the Scanning Site will be kept to a minimum.  

The best way to move studies in batches is through the “cmdtool”, or the Command Tool, window.  This allows us to use Unix wildcards and the study headers to move folders with ease.  First determine the most recent studies you can move, noting their scan dates.

Then type in the following:
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% cd /images
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% mkdir studyname
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% mv /images/*yyyymmdd* /images/studyname  

If needed this same procedure may be used to move batches of studies based on the Study (for workstations with multiple Studies) or even the Scanning Site.  Just replace the “yyyymmdd” string in the third command into whatever string is common to all the studies you intend to move.

Deleting Scored/Archived Studies

Studies should not be erased from the hard disk unless they have gone through the complete reading process, from boxing to scoring to archiving.    The safest way to delete studies from the hard disk would be to delete those that have already been archived onto CDs.  Also, a benefit to using the CD’s as the basis for deleting is that by loading it onto the workstation and checking its directory structure, we inadvertently check if it went through the CD-burning process properly.

First we will create a list of studies on a particular CD.  The lists I have previously created for the CARDIA and MESA studies are in “/home/read/temporary”.  For the MESA study, the lists are labeled as “mesalistxxx” where “xxx” is the cd number which the Reader created.  For CARDIA, the lists are labeled “listxxx”.

Insert the CD in the cdrom drive of the workstation, please note the CD number.  Then type the following:

% cd /home/read/temporary

% ls /cdrom/cdrom0 > ./studylistxxx
You have just created the file “studylistxxx” that contains an ascii based list of the files on the CD.  Next you have to edit this file to reflect the actual folder names (see “Extra Info”) in the “/images” directory.  Open up the file you just created with “textdit”, the Unix text based editor:

% textedit ./studylistxxx
Now, place a space before the last underscore of each entry, see fig4.2 where the first five entries have been modified .  If you notice, that last underscore separates the actual study folder name from the appended TAR creation date.  Now, save the file by right clicking on the “File” menu and choosing save.  Then “Quit” the texteditor.

Then run the following command which will strip the appended TAR creation date from entries in the file:

% more studylistxxx | cut –d” “ –f1 > temp

% mv temp studylistxxx

Now you have a list of study folder names formatted exactly like the study folder names in “/images”.  You can verify this by typing:


% more studylistxxx
The next step is deleting the studies based on the entries on this list that was just created.  Please note, type in the following command very carefully, if there is any typo in any part of the command, it may proceed to delete EVERYTHING in the “/images” directory. Again, please type carefully, if anything, this should be done by someone who understands UNIX commands and who is comfortable running them.

% rm –r /images/`more /home/read/temporary/mesalistxxx`

After deleting, it would be helpful if you import the entries in “mesalistxxx” into an excel file.  For MESA and CARDIA, they are in an excel file, see fig 4.3,  called “MESA_Archive_MasterList” and “CARDIA_Archive_MasterList” respectively.  This will help facilitate searching and reloading studies in the future.


Printing

Printing files (and standard output) to the HPLJ printer

Operation:

To print an ASCII file to the default printer in portrait mode, type:

Enscript filename 

To print an ASCII file to the default printer in landscape mode, type:

Enscript filename –r
To print the text output of a UNIX command, type:

command | enscript [-r]

Examples:

ls | enscript

dcm_dump_file | enscript –r

Notes:

Enscript is a GNU public domain program.  Additional

-options [eg, -G] are documented on the GNU web site.

Transmission of Scores 

All summary of scores files are located in the respective home directories of the readers.  The files are labeled as “summary_of_scores_by_reader”.  

At the end of every week, these are to be sent to the Coordinating Centers of their respective studies.  For CARDIA, MESA, and SBHW, there is a menu option on the workspace to do this automatically.  The menu option, “CSH_ftp_to_study”, takes all the summary of scores related to that study, makes backup copies, and FTPs them to their Coordinating Centers.  These backup copies reside in “/home/read/Sum_of_scores_backup”.

If a study requires an email of the summary of scores rather than an FTP, the files may be retrieved from the “Sum_of_scores_backup” folder and saved to a local desktop, then sent as an email attachment.

Making Changes to the Protocol Checker

Begin with Det3:

In “textedit /home/read/bin/dicom_header.info”, make the desired changes. After you are done, save these changes by right-clicking on the file menu, and click “save”.

***Note that these changes will only be saved on the computer you were using. Follow these steps on Det1 and Det2.

1. type “cd /home/read/bin”

2. type “ftp sbhw”

3. log in as “read” (password: nvmuj_dfmu)

4. type “cd bin”

5. type “get dicom_header.info”

6. type “bye”

7. type “exit”

V. Mailed CDs

Transferring DICOM data from CD-Rs

Operation:

To transfer DICOM files from a CD-R, insert the CD into a network accessible PC

running Windows 2000 or NT;  Double-click on the CD-TO-DET[1,2, or 3]  desk-

top icon;  Remove the disk when the DOS dialog box closes, and multi-line output

no longer displays;   Store the CD-R;   Transfer the resulting “big-endian” DICOM

files on DET[1,2,or 3] by invoking “que_man” on the UNIX workstation as normal.

Requirements:

Three files must be present on the PC:

CD-2-DET1,2,3].LNK  [A desktop shortcut, with target: C:\cd2det3_2k.bat]

CD2DET[1,2,3]_2K.BAT  [A script which involes transfer of all  DCM files on CD.]

CDR-TO-DCM.EXE  [A program which transfers data to det[1,2,3] via port 4000].

Notes:

All DCM files on a CD will be transferred to the selected  workstation unless the above

Script file is run from the DOS-Prompt from C:\, after first selecting the appropriate par-

ent directory of E: , and from below which all DCM files will be selected.

On running this program, a constant stream of DOS-level messages should scroll.  Each

group parsed, represents one slice transferred to the workstation.

IP address, port number [4000 is our default], and AE title may be changed by altering

Default values in the CD2DET[1,2,3]_2K.BAT NT script file.

VI. Reloading Studies 

The files on the CDs are TAR files, these are similar to ZIP files on PCs.  One TAR file actually contains the whole study folder (including images and tracings).  It is also labeled with the same name as its original study folder in the “/images” directory, plus the date the TAR file was created.  

The basic TAR file command is 

% tar xvf /cdrom/cdrom0/tarfilename

This command takes the TAR file on the CD and places all of the original files (dicom files, tracings, and others) back into the proper directory in “/images”.  The above command is good for taking TAR files off of the CD one by one.

When reloading a large amount of studies from the CD’s it is best to make an ASCII based list and to use this list in a UNIX script.  Using the Excel Archive List file, fig3.3, it is easy to search for individual studies by ID number and by Scan Time.  Once a particular scan is found in this Excel file, highlight the whole row, copy, and paste into a new worksheet.  Once all studies needed to reload are found, print the file; this print out will be used to physically locate the CD on the shelves and to check off each study loaded.  Then, take this list and save it as a tab-delimited text this file and save it in the “/images” directory of the workstation where the studies are to be reloaded. 

Next take the list you printed with the numbers of the CDs needed and use this to find the CDs on the shelf.  Next, place the CD in the workstation’s CD-drive and run the following command:

% tar xvf /cdrom/cdrom0/`more /images/imagelist.txt` 

Do this for all the CDs on the list.

VII. Troubleshooting

The Readers report that the CD-Archiver is not writing to the CDStudio–


Log in as “Read” and type the following:


% rm cd_doing_now

A Scanning site is reporting that the DICOM receiver is not working—


Log in as “Read” and type the following:


% ps –cafe | grep simple
The last field of the output lists all the DICOM Reveiver Port numbers which are running.  If the Scanning Sites’ particular port number is not present, reboot the computer and restart the DICOM receiver.

Appendix 1 – Transmission Sheet

CT Study Transmission Sheet/ FAX to 310-533-1616

CT STUDY TRANSMISSION SHEET

STUDY (CIRCLE):       MESA   CARDIA    EDIC





Transmission
Date ____/ ____ / __________





Transmission 
Time _______:_________

Scanning Center Location ______________________  ID ____________

Staff sending form: ___________________  Phone: _________________

	Patient ID Number
	Acrostic
	Date Scanned
	Archived

  (Y/N)
	Number of Slices
	Comments

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Receipt Confirmed:
     Name:___________________
Date:_____/_____/____

Appendix 2 – Excel Scan Log
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Appendix 3 – Cumulative Study Count


Appendix 4 – Weekly Progress Report
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Fig 1.1





Fig 2.1





Changes directory.





Runs image processing program.





Fig 2.2





Fig 2.3





Excel Files:





For Cardia and Mesa, the excel Log Sheets are located in Chris Dailing’s computer:





/MyDocument/Chris/EBCTSCDS/Daily Log Sheets/…











Fig 4.1





Changes directory to /images








This command makes a directory.  I suggest you use the study name, there will be less confusion if there multiple studies on one workstation.








The Target Directory.  Change “studyname” to whatever directory you created in the previous command.





The folders to be moved.  Replace “yyyymmdd” with the appropriate date, i.e. “20010301” will move all studies scanned on March 1, 2001.





Extra Info;





The files on the CD are TAR files, these are similar to ZIP files on PCs.  One TAR file actually contains the whole study folder (including images and tracings).  It is also labeled with the same name as its original study folder in the “/images” directory, plus the date the TAR file was created.














Fig 4.2
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Renames the file.








This means to delete all folders in “/images” that have are identical to any entries in the file “mesalistxxx”.





Unix delete command.  





Fig 4.3





Excel Files:





For Cardia and Mesa, the excel Archive Lists are located in Chris Dailing’s computer:





/MyDocument/Chris/EBCSCDS/Daily Log Sheets/…











Where “imagelist.txt” is the name  of the tab-delimited file you created in EXCEL.
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_1047474533.xls
____ Study

		________ Study Count

		Cumulative Total				121				306				503				716				926				1175				1426				1614				1841				1955				1955

		Site #1				33				37				76				57				43				47				39				35				33				19				419

		Site #2				57				80				45				55				53				66				59				36				80				32				563

		Site #3				10				19				33				47				51				80				77				80				75				40				512

		Site #4				21				49				43				54				63				56				76				37				39				23				461

						June				July				August				September				October				November				December				January				February				March				Total
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Sheet1

		CT Reading Center Complete Scan Log for __________

		ID																												RECEIVED				COM		PH

																												CHKSUM		DATE		TIME

														0		0		0		0		0		0		0		0

														0		0		0		0		0		0		0		0

														0		0		0		0		0		0		0		0

														0		0		0		0		0		0		0		0

														0		0		0		0		0		0		0		0

														0		0		0		0		0		0		0		0

														0		0		0		0		0		0		0		0

														0		0		0		0		0		0		0		0

														0		0		0		0		0		0		0		0

														0		0		0		0		0		0		0		0

														0		0		0		0		0		0		0		0

														0		0		0		0		0		0		0		0

														0		0		0		0		0		0		0		0

														0		0		0		0		0		0		0		0

														0		0		0		0		0		0		0		0

														0		0		0		0		0		0		0		0

														0		0		0		0		0		0		0		0

														0		0		0		0		0		0		0		0

														0		0		0		0		0		0		0		0

														0		0		0		0		0		0		0		0

														0		0		0		0		0		0		0

				BOXED            BY   _____________   ON ______/______/______										0		0		0		0		0		0		0

														0		0		0		0		0		0		0

				SENT TO CC  BY   _____________   ON ______/______/______										0		0		0		0		0		0		0
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_1058607398.xls
Sheet1

		CTRC Weekly Progress Report		Date: __/__/____

		CT Site		MESA		CARDIA		EDIC		BVAIT		RACED		SBHW		CHLEB

		FAIRVIEW-UMN, MINNEAPOLIS, MN.

		UNIV. OF ILLINOIS, CHICAGO, IL.

		UCLA, LOS ANGELES, CA.

		ST. FRANCIS, ROSLYN, NY.

		JOHNS-HOPKINS, BALTIMORE, MD.

		WAKE FOREST, WINSTON-SALEM, NC.

		HEALTH SOUTH, BIRMINGHAM, AL.

		SOUTH SAN FRANCISCO, CA.

		HEARTSCAN, UPMC, PITTSBURGH, PA.

		CLEVELAND CLINIC, OH.

		BETH ISRAEL, BOSTON, MA.

		MAYO CLINIC, ROCHESTER, MN.

		UNIV. OF IOWA, IOWA CITY

		LIFETEST, NASHVILLE, TN.

		LIFESCORE, SAN DIEGO, CA.

		UNIV. OF S.C., CHARLESTON

		UNIV. TEXAS SW, DALLAS

		HEART HOSPITAL, ALBUQUERQUE, NM.

		ST. JOHNS, DETROIT, MI.

		WASH. UNIV. OF ST. LOUIS, MO.

		USC - ARU, LOS ANGELES, CA.

		HARBOR-UCLA, TORRANCE, CA.

		ARIZONA HEART INSTITUTE, PHOENIX

		Cumulative Number per Project		0		0		0		0		0		0		0
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[image: image1.png]header_check

Study may be out of protocol.
Do not score
Inform supervisor

Relevent Header Elements

Model Name: IMATRON C-150
Operator Name: 191

0008 0080 26// ID Institution Name//HEALTHSOUTH MEDICAL CENTER|
0008 1090 16 // ID Manufacturer Model Name//LightSpeed QX/i
0018 0050 8// ACQ Slice Thickness//2.500000
0018 0060 a7/ ACQKVP//120
00181150 4// ACQ Exposure Time//526

00181151 a7/ ACQ X-ray Tube Current//250
0028 0030 18// IMG Pixel Spacing//0.68359410.683594
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