How to read PET DICOM files

Some IDL based example code…….to get the idea…at least this is the way it seems to work for me. I used code for analysing phantom data collected across the netherlands

I developped and used a dicombrowser that first goes thru a directory, looks for all dicom images, makes an inventory of all series UID, and provides a list of Series UID. Per Series UID I then know the number of files (noFiles) and filenames that have the same series UID. You may get it in alternative ways as well….

For Siemens and Ge data (pseudo IDL code, I omitted conversions to float etc)
The following (minimal) set of dicom tags are read from the dicom file to get some basic information



         rows = obj->GetValue('0028'x,'0010'x,/NO_COPY)



         cols = obj->GetValue('0028'x,'0011'x,/NO_COPY)



         planes = obj->GetValue('0054'x,'0081'x,/NO_COPY)



         acqdate= obj->GetValue('0008'x,'0022'x,/NO_COPY)



         acqtime= obj->GetValue('0008'x,'0032'x,/NO_COPY)



         patname= obj->GetValue('0010'x,'0010'x,/NO_COPY)



         patid= obj->GetValue('0010'x,'0020'x,/NO_COPY)



         patweight= obj->GetValue('0010'x,'1030'x,/NO_COPY)



         DoseTime= obj->GetValue('0018'x,'1072'x,/NO_COPY)



         Dose= obj->GetValue('0018'x,'1074'x,/NO_COPY)



         thalf=obj->GetValue('0018'x,'1075'x,/NO_COPY)



         gender= obj->GetValue('0010'x,'0040'x,/NO_COPY)



         z_size = obj->GetValue('0018'x,'0050'x,/NO_COPY)



         xysize = obj->GetValue('0028'x,'0030'x,/NO_COPY)



         xy_size=strsplit(*xysizeig[0],'\',/extract)



         xsizeig=xy_size[0]



         ysizeig=xy_size[1]



         zsizeig=*z_size[0]



         xdim=*rows[0]



         ydim=*cols[0]



         zdim=*planes[0]



        ; define 3D array to store data………..


         voldata=FLTARR(xdim,ydim,zdim)



       ; read image, rescale slope and intercept from single dicom image


       array = obj->GetValue('7fe0'x, '0010'x)



       rescale= obj->GetValue('0028'x,'1053'x,/NO_COPY)


       intercept=obj->GetValue('0028'x,'1052'x,/NO_COPY)



       plane = obj->GetValue('0020'x,'0013'x,/NO_COPY)



       sliceloc = obj->GetValue('0020'x,'1041'x,/NO_COPY)



       voldata(*,*,fix(*plane[0])-1)=rescale*array(*,*) + intercept
; Repeat this for all planes.  Siemens and GE usually provide their data in Bq/cc, to convert it to SUV you still have to apply the SUV equation from the information provided in the header, this is an obvious step, if not I can add it here…
; Sometimes you need to get the slice thickness from the slicelocations of 2 consecutive slices…



if (*plane[0] EQ fix(zdimvt/2)) then begin



       

sliceloc0 = obj->GetValue('0020'x,'1041'x,/NO_COPY)



       

sl0=*sliceloc0[0]



 endif



  if (*plane[0] EQ fix(zdimvt/2)+1) then begin



       

sliceloc1 = obj->GetValue('0020'x,'1041'x,/NO_COPY)



       

sl1=*sliceloc1[0]


endif



zsize=abs(float(sl1)-float(sl0))

For Phillips data..
The following (minimal) set of dicom tags are read from the dicom file to get some basic information


         
         rows = obj->GetValue('0028'x,'0010'x,/NO_COPY)



         cols = obj->GetValue('0028'x,'0011'x,/NO_COPY)



         planes = obj->GetValue('0054'x,'0081'x,/NO_COPY)



         acqdate= obj->GetValue('0008'x,'0022'x,/NO_COPY)



         acqtime= obj->GetValue('0008'x,'0030'x,/NO_COPY) ;study time



         patname= obj->GetValue('0010'x,'0010'x,/NO_COPY)



         patid= obj->GetValue('0010'x,'0020'x,/NO_COPY)



         patweight= obj->GetValue('0010'x,'1030'x,/NO_COPY)



         DoseTime= obj->GetValue('0018'x,'1072'x,/NO_COPY)



         Dose= obj->GetValue('0018'x,'1074'x,/NO_COPY)



         thalfig=obj->GetValue('0018'x,'1075'x,/NO_COPY)



         gender= obj->GetValue('0010'x,'0040'x,/NO_COPY)



         z_size = obj->GetValue('0018'x,'0050'x,/NO_COPY)



         xysize = obj->GetValue('0028'x,'0030'x,/NO_COPY)



         xy_size=strsplit(*xysizeig[0],'\',/extract)



         xsize=xy_size[0]



         ysize=xy_size[1]



         zsize=*z_size[0]



         xdimiq=*rows[0]



         ydimiq=*cols[0]



         zdimiq=*planes[0]



         aqtime=strmid(*acqtime[0],0,6)



         aqdate=*acqdate[0]



         patient_id=*patid[0]



         patient_name=*patname[0]



         patient_weight=*patweight[0]



         patient_gender=*gender[0]



         dosage=*dose[0]



         dosage_time=strmid(*dosetime[0],0,6)



         halflife=*thalfig[0]



         halflife=string(halflife)



         lambda=0.6931472/float(halflife)*60.0 ;min


        ; define volumetric array to store images



         volume=FLTARR(xdim,ydim,zdim)



        thalf=float(string(halflife))


 

 unity=obj->GetValue('0054'x,'1001'x,/NO_COPY)


         

 units=*unity[0]



 calfactor= obj->GetValue('7053'x,'1009'x,/NO_COPY)



 if (size(calfactor,/type) EQ 10) then calfactor=string(*calfactor[0])



; calfactor converts counts to Bq/cc
         

if (size(calfactor,/type) NE 10) then begin

         

calfactor= obj->GetValue('7053'x,'1000'x,/NO_COPY)

         

if (size(calfactor,/type) EQ 10) then calfactor=string(*calfactor[0])


; now calfactor would convert to SUV-bodyweight, code below resets calfactor to get Bq/cc (this is not required, but we work initially with Bq/cc)




delta_tijd=(calc_seconds_dicomformat(string(aqtime[0]))-





calc_seconds_dicomformat(string(dosage_time[0])))




lambda=alog(0.5)/float(string(thalfig))





verval=exp(lambda*delta_tijd)





dosis=float(dosage[0])*verval





calfactor=calfactor*(dosis/float(patient_weight[0]))/1000.0

         

endif



; Code below is an additional check if tag 7053,1000 or 7053,1009 exist



 calfactortag1009=obj->GetValue('7053'x,'1009'x,/NO_COPY)




 calfactortag1000=obj->GetValue('7053'x,'1000'x,/NO_COPY)




 if ((size(calfactortag1000,/type) NE 10) AND (size(calfactortag1009,/type) NE 10)) 


then begin



         

calfactor=1.0

         




stat=dialog_message(['Calibration factor (tag 7053,1009 of 




7053,1000) not found or equal to




 0','quantification may be wrong !'])

         
 

endif




; thus if both private tags do not exist, calfactor is set to 1 and a warning is given that data may be not-quantitative



 rescale=obj->GetValue('0028'x,'1053'x,/NO_COPY)




 intercept=obj->GetValue('0028'x,'1052'x,/NO_COPY)




 rescalefac=*rescale[0]




 array = obj->GetValue('7fe0'x, '0010'x)




 imageiq=*array[0]




 plane = obj->GetValue('0020'x,'0013'x,/NO_COPY)




 volume(*,*,*plane[0]-1)=image(*,*)*float(rescalefac) + intercept




; Apple rescale(-slope) and intercept for each dicom image,  REPEAT this step for all images and fill the entire 3D volume this way…

After filling the entire 3D volume with all 2D dicom images…

;calibration factor is derived from tag 7053,1000 (to convert counts to SUV)  or 7053,1009 (to convert counts to Bq/cc). However, if data already has units ‘bq/cc’ than calibration factors has to be reset to 1.0 (Philips specific !)


calfactor=float(calfactor)



if (units EQ 'BQML') then calfactor=1.0


; Finally apply calfactor to the entire volume


volume=volume*calfactor
