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C.8.4.8.1.8. Number of Slices and SIiCE VECIOT ..........iuiiiiii e 523
C.8.4.8.1.9. ANGUIAK VIEW VECIOT ... ittt ettt 523
C.8.4.8.1.10. TIME SHCE VECIOT ... .eiiiiiie ettt 523
C.8.4.9. NM IMAGe MOTUIE . ...ttt ettt ettt e e e 523
C.8.4.9.1. NM Image Module Attribute DeSCriptioNS .......c.iuiiiii e 526
814,01, IMAGE Ty P ettt 526
C.8.4.9.1.2. Counts ACCUMUIALEA ... ...uiniei it et aas 526
C.8.4.9.1.3. Acquisition Termination Condition ......... ..o 526
C.8.4.9.1.4. Actual Frame DUFAtioN ........uiiuiiii e 526
C.8.4.10. NM ISOLOPE MOTUIE ... ..eieieiee e e e ettt e e e 526
C.8.4.10.1. NM Isotope Module Attribute DeSCIIPIONS ........ouuiiiiii e 529
C.8.4.10.1.1. Energy WIndow Lower Limit ... e 529
C.8.4.10.1.2. Energy WIindow Upper Limit ... e 529
(O 0 0 R (=Y (=Y ) PP 529
(O 0 o (=Y (=Y ) PP 529
C.8.4.10.1.5. Radiopharmaceutical Start TIMe .........c.ouiiiiii e 529
C.8.4.10.1.6. Radiopharmaceutical StOP Time .......iuiuiit e 529
C.8.4.10.1.7. Radionuclide Total DOSE .........iuuiniiiii et 529
C.8.4.10.1.8. SYFNGE COUNES .. .uiuitiit ittt ettt ettt ettt e aens 529
C.8.4.10.1.9. Residual SYriNge COUNES ... ...uuiiiiitii ettt eenas 529
C.8.4.10.1.10. (REHIEA) .uiei ettt e e e e e anas 529
(O 0 e g B R 3 Y 1 =T | PSPPI 529
C.8.4.11. NM DeteCtor MOTUIE ....... ot et ettt eaeaas 529
C.8.4.11.1. NM Detector Attribute DESCIIPONS ........iuiiit e 531
C.8.4.11.1.1. FOCAI DISTANCE .. ..ttt et 531

(O3 T oy I B D 0T LR O =Y | = PP 531
C.8.4.11.1.3. ZOOM CONEEI ...t e 531

(O3 T oy I T I S 0T o T =T (o PP 531
C.8.4.11.1.5. Center of Rotation OffSet ....... ..o e 532
C.8.4.11.1.6. Gantry/DeteCtor Till ........oouie e e 532
C.8.4.12. NM Tomo AcqUISItION MOUIE ... e et 532
C.8.4.12.1. NM Tomo Acquisition Attribute DeSCriPtIONS ..........iiiiiii e 533
Co8.4.12. 1.0 ANGUIAE SEEP et 533
C.8.4.13. NM Multi-gated AcqUISItioN MOAUIE ... e 533
C.8.4.13.1. NM Multi-gated Acquisition Attribute DeSCriptioNS .........cuiuiiiniii e 534
C.8.4.13.1.1. Data INformation SEQUENCE ..........iiiitiii e 534
(O T 0~ I o T IR o I - 534
C.8.4.14. NM Phase MOTUIE ...ttt ettt e et e et et e et et et e a et ea e enees 535
C.8.4.14.1. NM Phase Module Attributes DesSCription ............ouiiiiii e 535
(O3 I oy o I B I 4T o = Y=o (o ) PP 535
C.8.4.15. NM ReCONSIIUCHION MOTUIE ... ..eeeiie et 535
C.8.5. UrasouNd MOUIES ........ouiiiiii et ettt et ettt et e e et eea e 536
C.8.5.1. US Frame of Reference Module (Retired) ... e 536
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C.8.5.2. US Region Calibration (REtired) ..ot 536
C.8.5.3. US Image Module (RELIrE) .......c.ouieiiiii e ettt ae 536
C.8.5.4. US Frame of Reference MOAUIE ... e 536
C.8.5.5. US Region Calibration MOAUIE ... e e 536
C.8.5.5.1. US Region Calibration Attribute DeSCIIPLONS ........uiuiiiiitii e 540
C.8.5.5.1.1. Region Spatial FOrmMat ... e 540
C.8.5.5.1.2. REGION Data Ty D@ ..ottt e ettt 540
C.8.5.5.1.3. REGION FIAGS ... cniiiiit e e 540
C.8.5.5.1.4. Pixel Component Organization ..............oiuiuieiiii e 542
C.8.5.5.1.5. Pixel CompPONENt MAsK ........ouiuiiiii e e 543
C.8.5.5.1.6. Pixel Component PhysiCal UNIS ...........coiuiiii e 544
C.8.5.5.1.7. Pixel Component Data TYPE ... ..cuuiniiiiiiii e e 544
C.8.5.5.1.8. Number of Table Break POINtS ... 544
C.8.5.5.1.9. Table of X Break Points and Table of Y Break Points .............coooiiiiiii e 544
C.8.5.5.1.10. TM-line Position X0, YO, X1 @nd Y1 ... e 545
C.8.5.5.1.11. Number of Table ENTFES .....c.iuiiii e 545
C.8.5.5.1.12. Table Of PIXEl VAIUES ... e 545
C.8.5.5.1.13. Table of Parameter VAlUES ..o e 545
C.8.5.5.1.14. Region Location Min X0, Min YO, Max X1 and Max Y1 ... 545
C.8.5.5.1.15. Physical Units X Direction and Physical Units Y Direction .............cccooiiiiiiiiiiiieee 545
C.8.5.5.1.16. Reference Pixel X0 and Reference Pixel YO .......ocuiuiiiiiii e 546
C.8.5.5.1.16.1. 2D - TisSSUE OF COlOr FIOW ... ..uuiiiiiiit e e 546
C.8.5.5.1.16.2. Spectral - CW or PW Doppler or DOPPIEr TracCe ..........vvuiuiiniiiiiiiie e 547
C.8.5.5.1.16.3. M-Mode - Tissue Or COlOr FIOW ........c.ouiiiiiii i 548
C.8.5.5.1.16.4. Waveform - ECG, Phonocardiogram and Pulse Traces ............cccouiiiiiiiiiiiiiiiiiiiiiiieeaens 548
C.8.5.5.1.16.5. Waveform - Doppler Mode, Mean and Max Trace ............cocuiuiiuiiiiiiiiiiie e 549
C.8.5.5.1.16.6. Graphics Spatial FOrmMats ..........c.oiiiiii e 549
C.8.5.5.1.16.7. Treatment of SwWeeping REGIONS ... 549
C.8.5.5.1.17. Physical Delta X and Physical Delta Y ........c.ooiuiiiii e 550
C.8.5.5.1.18. Pixel Value Mapping Code SEQUENCE .........cuiuitiiiiii et 550
C.8.5.6. US IMAGE MOAUIE ...t e et ettt et et 550
C.8.5.6.1. US Image AHribute DESCIIPLIONS ... ... ittt eaen 555
C.8.5.8. 1.1, IMAGE TP ettt e 555
C.8.5.6.1.2. Photometric INterpretation ....... ... 556
C.8.5.6.1.3. Pixel REPresSentation ..o e 556
C.8.5.6.1.4. Frame INCrement POINTET ........ouiniiii e 556

(O R Tt T T (0= 1= ) 556

(O R Tt T T (0= 1= ) 556

(O R T T (0= 1= ) 556
C.8.5.6.1.8. Mechanical Index, Bone Thermal Index, Cranial Thermal Index, Soft Tissue Thermal Index ........... 556
C.8.5.6.1.9. Image Transformation Matrix and Image Translation Vector ... 556
C.8.5.6.1.10. Ultrasound Color Data PreSent ... e 556
C.8.5.6.1.11. OVerlay SUDLYPE .. ..oeii e 557
C.8.5.6.1.12. SAMPIES P PIXEI .. .uiiiiiiiie e 557
C.8.5.6.1.13. BitsS AllOCALEA .......eiitiii e e 557
C.8.5.6.1.14. BitS SEOMEA ... ..euieiit it 557
C.8.5.8. 115, High Bit ...t e 558
C.8.5.6.1.16. Planar COoNfIQUIation ...........oouiuiieiii et et a 558
C.8.5.6.1.19. VIEW COUE SEQUENCE ... .uiuiiiiitii ettt et 558

(O3 T Ty 2 O R (=Y (=Y ) PP 558
C.8.5.6.1.21. IVUS ACQUISIEION ... . ettt ettt e e e e e et e e e e e enas 558
C.8.5.6.1.22. IVUS PUIIDACK RALE ... et et e e enes 559
C.8.5.6.1.23. IVUS Gated RALE .....ceuieiiitie ittt ettt e 559
C.8.5.6.1.24. IVUS Pullback Start Frame NUMDET ... e 559
C.8.5.6.1.25. IVUS Pullback Stop Frame NUMDEr ... e 559
C.8.5.6.1.26. LeSION NUMDET ... et 559
C.8.6. Secondary Capture MOGUIES ..........oiu i e ettt 559
C.8.6.1. SC EQUIPMENT IMOTUIE ... ..ttt et 559
C.8.6.2. SCIMAGE MOAUIE ... ..ottt ettt ettt 561
C.8.6.3. SC Multi-frame IMage MOAUIE ... e 561
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C.8.6.3.1. Scanned Film, Optical Density and P-ValUues .............ooiiuiiiiiiii e 563
C.8.6.4. SC Multi-frame Vector MOAUIE ... et 564
C.8.7. X-RAY MOGUIES ...ttt ettt et ettt 564
C.8.7.1. X-Ray IMage MOTUIE ... e ettt eaeaas 565
C.8.7.1.1. X-Ray Image Attribute DeSCripliONS .........cuiiiii e 566

O3 T A Pt I O 114 F= T T I/ o T PP 566
C.8.7.1.1.2. Pixel Intensity RelatioNShip .......oouiuii e 567
C.8.7.1.1.3. Acquisition Device Processing DeSCIIPON .........ouiiiiiiii e 567
C.8.7.1.1.4. SCAN OPLIONS ...ttt 567
C.8.7.1.1.5. Derivation DESCIIPLON .. ...t 567
C.8.7.1.1.6. Bits AlIOCAEA ...t e 567
G871 0.7, BitS STOMEA . ...t 568
CL8.7. 148, High Bit ..o e 568
C.8.7.1.1.9. Synchronization of Frame and Waveform Times ...........coiiiiiiiii e 568
C.8.7.1.1.12. Frame Dimension POINTET .. .. ..o 568
C.8.7.1.1.13. Referenced IMage SEQUENCE ..........iuiiiii e 568
C.8.7.2. X-Ray AcQUISItION MOTUIE ... ..t e ettt et e eeaes 569
C.8.7.2.1. X-Ray Acquisition Attribute DeSCriPtIONS ........coiuiii i 570
C.8.7.2. 1.1, EXPOSUIE TiME ..ouuiiitiit et e ettt et ettt 570
C.8.7.2.1.2. Field Of VIBW . ..ueiiiiii e 570
C.8.7.3. X-Ray Collimator MOGUIE ....... ..o ettt et e aeaes 570
C.8.7.3.1. X-Ray Collimator Attribute DeSCIIPLONS ........iuieiit e 571
C.8.7.3.1.1. Collimator Vertical and Horizontal EAGES ....... ..o 571
C.8.7.4. X-Ray Table MOUIE ... e e ettt e eeaes 572
C.8.7.4.1. X-Ray Table Attribute DeSCriPtiONS ... e 572
C.8.7.4.1.1. Table MOtioN INCrEMENES ... .. it 572
C.8.7.4.1.2. Table Longitudinal INCremeNt ... e 572
C.8.7.4.1.3. Table Lateral INCrement ... ... e 573
C.8.7.4.1.4. Table Motion With Patient in Relation to Imaging Chain ...t 573
C.8.7.5. XA POSItIONEr MOAUIE ..ottt en e 574
C.8.7.5.1. XA Positioner Attribute DeSCriPtIONS ........c.iii 575
C.8.7.5.1.1. POSItIONEr IMOLION ....coeit e e et 575
C.8.7.5.1.2. Positioner Primary and Secondary ANGIES .......c.iuiuiiiiiii e 575
C.8.7.5.1.3. Positioner Angle INCrEMENES ... ..o e 576
C.8.7.5.1.4. Detector Primary and Secondary ANGIES .........ouiuiiiiiii e 576
C.8.7.6. XRF POSItIoNEr MOAUIE ...t ettt 577
C.8.7.7. X-Ray Tomography AcqUISIition MOUIE ... e 577
C.8.7.8. X-Ray Acquisition DOSE MOAUIE ... e 578
C.8.7.9. X-Ray Generation MOGUIE ...........ouiiiii e et a e 581
C.8.7.10. X-Ray Filtration MOUIE ... ..o e e 582
C.8.7.11. X-Ray Grid MOGUIE ... ottt et ettt eaenas 583
C.8.8. RAIOtherapy MOTUIES ... ...ttt ettt 584
C.8.8.1. RT SEHES MOGUIE ... .ot et ettt ettt 585
8.8 1.4 IMOAAIIY ..t 585
C.8.8.2. RTIMAge MOTUIE ...t ettt ene e 586
C.8.8.2.1. Multi-frame IMage Data .........oouieiii e 594
C.8.8.2.2. X-Ray Image ReCeptor ANGIE ... ... 594
C.8.8.2.3. Image Plane Pixel Spacing and RT IMage SID ... 595
C.8.8.2.4. EXPOSUIE SEQUENCE .....cuieiitii ettt et ettt et ettt et ettt et ettt et eeaeen 595
C.8.8.2.5. Single-Frame and Multi-frame IMages ..........ouiiiiiii e 595
C.8.8.2.6. Image Pixel Module AIHDULES ..o e 595
C.8.8.2.6.1. SAMPIES PEr PIXEl ... o e 595
C.8.8.2.6.2. Photometric INterpretation ....... ... 595
C.8.8.2.6.3. Bits AlIOCAEA ... ..uiiiitiit e e 595
C.8.8.2.6.4. BitS STOrEA ... ettt 595
C.8.8.2.6.5. High Bit ...t e 595
C.8.8.2.6.6. Pixel REPresSentation ..........iuiiieiiiii e 596
C.8.8.2.7. RT Image Plane, Position and Orientation ...............coiiiiiii e 596
C.8.8.2.8. Exposure Time and Meterset EXPOSUIE ..........iuiiiniii e 596
C.8.8.3. RT DOSE MOTUIE ...ttt ettt et ettt ens 596
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C.8.8.3.1. Normalization POINT ........iu i et 600
C.8.8.3.2. Grid Frame OffSet VECION ........uiiiiii e 600
C.8.8.3.3. DOSE UNIES .. ettt 601
C.8.8.3.4. Image Pixel Module AIHDULES ..o e 602
C.8.8.3.4.1. SAMPIES PEI PiIXEl ... o i 602
C.8.8.3.4.2. Photometric INterpretation ....... ... 602
C.8.8.3.4.3. BitS AlIOCALEA ... ...ttt 602
C.8.8.3.4.4. Bits StOrEd ....iuiitiiii i e e anas 602
C.8.8.3.4.5. High Bit ..ot e 602
C.8.8.3.4.6. Pixel REPresentation ..o 602
C.8.8.3.5. Referenced Spatial Registration SEQUENCE ....... ..o 602
C.8.8.4. RT DVH MOTUIE ...ttt ettt et et e e e e en e e 602
C.8.8.4.1. Referenced Structure Set SEQUENCE ..........iuiiiiiii e 604
C.8.8.4.2. DVH ROI COoNtribULION TYPE ..euiitiiiteiie ittt e e e et et e e e e e e 604
C.8.8.4.3. DVH VOIUME UNILS ...ttt ettt ettt e e e enas 604
C.8.8.5. StruCture Set MOAUIE ... ..o e et 604
C.8.8.5.1. Frames Of REfErENCE ........iuiii e 606
C.8.8.5.2. Frame of Reference Relationship Sequence and Transformation MatriX .............c.coooviiiiiiiniinn. 606
C.8.8.5.3. ROI Derivation SEQUENCE ... ...ttt ettt es 606
C.8.8.5.4. SOP Class UID in RT Referenced Study SEQUENCE ..........coiuiiiiniiiiii e 606
C.8.8.6. ROI CoNtOUr MOAUIE ...ttt ettt ettt e e e et enas 606
C.8.8.6.1. CoNtOUr GEOMEIIIC TYPE .. ..euetiie ittt e ettt e e ettt ettt et eneaen 608
C.8.8.6.2. ContoUr SIab ThICKNESS ... .uitii ettt 608
C.8.8.6.3. Representing Inner and Outer Contours 0N an IMage ...........oouiiiiiiiiii e 608
C.8.8.7. RT DOSE ROIMOUUIE ... .o et e e e e et et et e et e e eneens 608
C.8.8.7.1. Contour Geometric Type of Referenced ROI ... e 609
C.8.8.7.2. Referenced ROI NUMDET ... ..ot e 609
C.8.8.7.3. DOSE VAIUE ...t 609
C.8.8.8. RT ROI Observations MOAUIE .........cuiuiiii e aeaas 609
C.8.8.8.1. RT RO INterpreted Ty P ... v ittt ettt et 612
C.8.8.8.2. Additional RT ROI Identification Code SEQUENCE ...........cuiuiiiiiiiii e 612
C.8.8.9. RT General Plan MOUIE ... ..o ettt 612
C.8.8.9.1. Referenced Structure Set SEQUENCE ..........iuiii e 614
C.8.8.10. RT Prescription MOUIE ... ..o et 614
C.8.8.10.1. Target Underdose Volume Fraction ............c.ouiiiuiiiii e 615
C.8.8.11. RT Tolerance Tables MOAUIE ... et 615
C.8.8.12. RT Patient Setup MOUIE ... ettt eeaes 616
C.8.8.12.1. RT Patient Setup Module AHMDULES ... e 620
C.8.8.12.1.1. Referenced Setup IMage SEQUENCE .........c.iiiiiiii e 620
C.8.8.12.1.2. Patient POSITION ... et 620
C.8.8.13. RT Fraction SCheme MOAUIE ... et 620
C.8.8.13.1. Beam Dose Verification Parameters ......... ..o 624
C.8.8.13.1.1. Referenced Control POINT ... e 624
C.8.8.13.1.2. DistanCe Parameters .........c.ouiuiiiii e 625
C.8.8.14. RT BAMS MOTUIE .. ..ueitiii e ettt ettt et e e 625
C.8.8.14.1. Meterset CalCUlations ... e 638
C.8.8.14.2. Planned Verification IMage SEQUENCE .........c.iuiitiii e 638
C.8.8.14.3. X-Ray Image Receptor ANGIE ....... ..o 638
C.8.8.14.4. Multiple ApPerture BIOCKS ...t e 638
C.8.8.14.5. CoNtrol POINt SEQUENCE ......eiiiiei et 638
C.8.8.14.6. Absolute and Relative Machine Coordinates .............coiuiiiuiiiiii e 639
C.8.8.14.7. Cumulative Dose Reference CoeffiCient ......... ..o 639
C.8.8.14.8. MacChing ROALONS ... ..iuiititii et et ettt et eeaas 640
C.8.8.14.9. Compensator Thickness Data and Source to Compensator Distance ...............coooviiiiiiiiiniiinnenne. 640
C.8.8.14.10. Compensator Transmission and Thickness Data Direction ...............cooiiiiiiiiiii e, 640
C.8.8.14.11. Block and Compensator Precedence for Dosimetric Calculations ............c..c.coviiiiiiiiiiniiiniene, 640
C.8.8.14.12. Table Top Pitch and Table Top ROIl ... e 640
C.8.8.14.13. Angular Values in RT Beams MOUIE ... 641
C.8.8.14.14. Effective Wedge ANGIE ... e 641
C.8.8.14.15. Source to External Contour Distance and External Contour Entry Point ..., 642
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C.8.8.15. RT Brachy Application Setups MOAUIE ..ot 642
C.8.8.15.1. Permanent IMPIants ..o e 648
C.8.8.15.2. Referenced ROI NUMDET ... ot 648
C.8.8.15.3. Channel LENGth ... e 648
C.8.8.15.4. Oscillating Source MOVEMENT ... .. e 648
C.8.8.15.5. Channel SHI€lAS ..ot et 648
C.8.8.15.6. TIMeE CalCUIALIONS ... ouitiie et ettt et enaaas 648
C.8.8.15.7. Brachy Control POINt SEQUENCE .........inieii e 649
C.8.8.15.8. S0UICE TranSit TiME ...ttt et ans 650
C.8.8.15.9. Control Point Relative POSItION ... e 650
C.8.8.15.10. Control Point 3D POSIION ... ..ttt 650
C.8.8.15.11. Cumulative Dose Reference CoeffiCient .......... ..o 650
C.8.8.15.12. Nominal Thickness and Nominal TranSmiSSION ..........c.ooiiuiiiiiiiiii e 650
C.8.8.15.13. Reference Point for Calibration of Beta Emitting ISOtOPES .........cooviiiiiiiiiii 651
C.8.8.15.14. Orientation Of BraChy SOUICES ..........cuiuiiiiii e 651
C.8.8.15.15. S0UICE MOEI ID ... oot ettt et 651

C.8.8.16. APProval MOAUIE ... ..ottt et ettt 651

C.8.8.17. RT General Treatment Record MOAUIE ..........c.iiiiiii e 651

C.8.8.18. RT Treatment Machine Record MOAUIE ... e 652

C.8.8.19. Measured Dose Reference Record MOAUIE ...........coiuiiiniiiii e 652

C.8.8.20. Calculated Dose Reference Record MOAUIE ......... ..o e 653

C.8.8.21. RT Beams Session ReCOrd MOAUIE ...... ..o e 654
C.8.8.21.1. Control Point Machine Delivery Parameters ........ ..o 664
C.8.8.21.2. Specified and Delivered Meterset ValUes ....... ..o 664

C.8.8.21.2.1. BEAM LEVEI ..o 664
C.8.8.21.2.2. CoNtrol POINELEVEL ...t e e 665

C.8.8.22. RT Brachy Session Record MOAUIE ... e 667
C.8.8.22.1. PDR (Pulsed Dose Rate) Treatment ....... ... 674
C.8.8.22.2. Specified Channel Total TimMe ... ..o e 675

C.8.8.23. RT Treatment Summary Record MOAUIE ... 676
C.8.8.23.1. Current Treatment Status ..o e 677

C.8.8.24. RT lon Tolerance Tables MOTUIE ... e 677

C.8.8.25. RT 10N BEAMS MOTUIE ... ettt et as 678
C.8.8.25.1. Beam Identifying INfOrmation ..o e 694
C.8.8.25.2. Treatment Machine NamME ... ... e 694
C.8.8.25.3. Leaf POSItion BOUNGEAIIES ... ...t et 695
C.8.8.25.4. Virtual Source-Axis Distances and the Use of Trays in on Therapy ............coooviiiiiiiiiiiiiiniien, 695
C.8.8.25.5. Range Shifter and Lateral Spreading Device Settings ..........cc.viiiiiiii 696
C.8.8.25.6. CoordiNate SYStEmMS ... . ittt 696

C.8.8.25.6.1. Fixed Beam LINE .....cuiiiiiiii e 696
C.8.8.25.6.2. Table Top Pitch and Table Top ROl ... e 697
C.8.8.25.6.3. Seated Treatments . ......cuiii i 697
C.8.8.25.6.4. OcuUlar TreatmeENts .. ..ot et 698
C.8.8.25.6.4.1. Gantry Beam LiNe ..o 698
C.8.8.25.6.4.2. Fixed BEaM LINE .....uiiiieie e e 699
C.8.8.25.6.5. Gantry PitCh ANgGIe .......iuii e 700
C.8.8.25.7. 1on Control POINt SEQUENCE .........iieiiiii e 700
C.8.8.25.8. SCAN SPOL IMAPS .. .eieiitiiiei et 701
C.8.8.25.9. Depth Dose Parameters Sequence AHDUIES .........coouiiiiiiii i 702

C.8.8.26. RT lon Beams Session Record MOAUIE ... e 704
C.8.8.26.1. Specified and Delivered Meterset ValUes ........ ..o 718

C.8.8.27. Beam Limiting Device POSItION IMBCIO ... ... e 718

C.8.8.28. Patient Support Identification IMACIO .........o.iiitii e 719

C.8.8.29. RT Beams Delivery Instruction MOAUIE ....... ..ot e 719
C.8.8.29.1. Current Fraction NUMDET ... e et 723
C.8.8.29.2. Adjusted Table Positions and ANGIES ... 723
C.8.8.29.3. Meterset EXPOSUIE ...t e 723
C.8.8.29.4. Double EXposure Field Delta ..o e 723
C.8.8.29.5. BEAM OFAEI INAEX ... euitieitie ettt et ettt et ettt e ettt et 724
C.8.8.29.6. AULOSEQUENCE FIaQ ... euieiin ittt et 724
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C.8.8.30. RT Brachy Application Setup Delivery Instruction Module ... 724
C.8.8.30.1. Brachy Task SEQUENCE .........cuiuiitiit ettt et et e en e 726
C.8.8.30.1.1. Usage Scenario 1: HDR Treatment, Interruption Skipping Remainder of the Interrupted Delivery ... 727
C.8.8.30.1.2. Usage Scenario 2: PDR Treatment, Interruption and Continuation ................ccooiiiiiiiinnns 728
C.8.8.30.2. Treatment DeliVEIY TYP@ ...ttt et et enenas 729
C.8.8.30.3. Current Fraction NUMDET ... e et 730
C.8.8.30.4. Current Pulse NUMDET ... .. e 730
C.8.9. PET Information Module DefiNitioNS ...........ouiiini et 730
C.8.9.1. PET Seri@S MOTUIE ...ttt et e e e 730
C.8.9.1.1. PET Series Attribute DESCIIPHONS ... ... e 734
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C.7.6.16-10. Pixel Value Transformation Macro ARMDULES ... 463
C.7.6.16-10b. Identity Pixel Value Transformation Macro AfMDULES ... 464
C.7.6.16-11. Frame VOI LUT Macro AFDULES ..... oo e 464
C.7.6.16-11b. Frame VOI LUT with LUT Macro AtIriDULES ... 465
C.7.6.16-12. Real World Value Mapping Macro AttriDULES ... e 465
C.7.6.16-12b. Real World Value Mapping ltem Macro AHIHDULES ... e 466
C.7.16-13. Contrast/Bolus Usage Macro AHDULES ... e 470
C.7.6.16-14. Pixel Intensity Relationship LUT Macro AttribULes ....... ... 471
C.7.6.16-15. Frame Pixel Shift Macro AtrDULES ... e 472
C.7.6.16-16. Patient Orientation in Frame Macro AtHDULES ... e 473
C.7.6.16-17. Frame Display Shutter Macro AtHDULES ... e 473
C.7.6.16-18. Respiratory Synchronization Macro AHMDULES ..o e 474
C.7.6.16-19. Irradiation Event Identification Macro AHMDULES ........... oo e 475
C.7.6.16.2-20. Radiopharmaceutical Usage Macro AtrDULES ......... ..o e 476
C.7.6.16.2-21. Patient Physiological State Macro AttribUtes ......... ..o 476
C.7.6.16.2.21-1. Plane Position (Volume) Macro ArDULES ..o e 476
C.7.6.16.2.22-1. Plane Orientation (Volume) Macro AHMDULES ... e 476
C.7.6.16.2.23-1. Temporal Position Macro AHIDULIES ... e 477
C.7.6.16.2.24-1. Image Data Type Macro AttrDULES ... e 477
C.7.6.16.2.24.1-1. Data Type DefiNed TerImMS .. ..ui et 477
C.7.6.16.2.25.1-1. Unassigned Shared Converted Attributes Macro Attributes ........ ..o, 479
C.7.6.16.2.25.2-1. Unassigned Per-Frame Converted Attributes Macro Attributes ... 479
C.7.6.16.2.25.3-1. Image Frame Conversion Source Macro AHFHDULES ........ ... 480
C.7.6.17-1. Multi-frame Dimension Module AHIDULES ... e 481
C.7.6.18-1. Cardiac Synchronization Module AtHDULES ... e 485
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C.7.6.18-2. Respiratory Synchronization Module AttriDULES ... 487
C.7.6.18-3. Bulk Motion Synchronization Module AtHDULES ... e 488
C.7.6.19-1. Supplemental Palette Color Lookup Table Module Attributes ..., 488
C.7.6.20-1. Patient Orientation Module ARMDULES ........ .o e 489
C.7.6.21-1. Image - Equipment Coordinate Relationship Module AHributes .......... ... 489
C.7.6.22-1. Specimen Module ALIHDULES ... et 490
C.7.6.22-2. Specimen MacCro AITIDULES ... ... et 490
C.7.6.23-1. Enhanced Palette Color Lookup Table Module AttribUtes ..o 493
C.7.6.24-1. Floating Point Image Pixel Module AHIDULES ... e 500
C.7.6.25-1. Double Floating Point Image Pixel Module Attributes ........... ..o 501
C.7-22. Palette Color Lookup Table Module AHIDULES ... e 502
C.7-22a. Palette Color Lookup Table Macro AHIDULES ..o e 503
C.7-23. Compressed Palette Color Lookup Table Data ... 504
O S T=Te | 0 0 TT o | A 1N/ o 1= PPN 504
C.7-25. DiISCrete SEOMENE Ty P .. .eiit ittt e 504
(O I [ =T o T=Te 4 aT=T T 1Y/ o= T P 504
O R [ Lo 1ot RS T=To [ 4 T=T oA I8/ o1 PP 505
C.8-1. CR Series Module AHDULES ... ..o ettt 505
C.8-2. CR IMage Module AIIDULES ... . et ettt eaas 506
C.8-3. CT Image Module AIDULES ... .. ettt 508
C.8-4. MR Image Module ARIDULES ........ e ettt 513
C.8-5. NM/PET Patient Orientation Module AtrDULES ... e 518
C.8-6. NM Image Pixel Module AHIIDULES ... et 519
C.8-7. NM Multi-frame Module AIIDULES ... e 520
C.8-8. Enumerated Values for Frame INCrement POINTEr ... e 521
C.8-9. NM Image Module ARFDULES ...t ettt e ea e 524
C.8-10. NM Isotope MOdUIE AIIDULES ... ..e ettt et es 527
C.8-11. NM Detector Module ALIHDULES ... ... et 529
C.8-12. NM Tomo Acquisition Module ARFDULES ... e 532
C.8-13. NM Multi-Gated Acquisition Module ARIDULES ... e 533
C.8-14. NM Phase Module ALHDULES ... ettt e 535
C.8-15. NM Reconstruction Module ALHDULES ... e 536
C.8-17. US Region Calibration Module ARMDULES ... e 537
C.8-18. US Image Module AIFDULES ...ttt et es 551
C.8-19. US SAmPIES Per PiXEl ...t e et 557
C.8-20. US BitS AlIOCALEA ... ettt e et e e 557
C.8-23. US Planar ConfIGQUIATION .......c.uiitiie et ettt et et et et e e et e e 558
C.8-24. SC Equipment Module AHIDULES ... ..o et 560
C.8-25. SC Image Module AIFDULES ... ettt 561
C.8-25b. SC Multi-frame Image Module AIDULES ... e 561
C.8-25c. SC Multi-frame Vector Module AtIHDULES ... e 564
C.8-26. X-Ray Image Module AIIDULES ... ...ttt 565
C.8-27. X-Ray Acquisition Module ALIHDULES ... et 569
C.8-28. X-Ray Collimator Module AFDULES ... et 571
C.8-28b. X-Ray Collimator Dimensions Macro AHIDULES ... e 571
C.8-29. X-Ray Table Module AIIDULES ... e et aeaes 572
C.8-30. XA Positioner Module AIIDULES ...... ..o e ettt 574
C.8-31. XRF Positioner Module AIDULES ... ... e ettt 577
C.8-32. X-Ray Tomography Acquisition Module AHMDULES ..o e 577
C.8-33. X-Ray Acquisition Dose Module AHFIDULES ... e 578
C.8-34. X-Ray Generation Module ALHDULES ... e 581
C.8-35. X-Ray Filtration Module AHIDULES ... e et 582
C.8-35a. X-Ray Filtration Macro AtIDULES ... e 583
C.8-36. X-Ray Grid Module AHDULES ... et 584
C.8-36b. X-Ray Grid Description Macro ArDULES ... e 584
C.8-37. RT Series Module AtIrDULES ... e et 585
C.8-38. RT Image ModUIe AIIDULES ... ..ot ettt et enea e 586
C.8-39. RT D0SE MOAUIE AIFIDULES ... ..ot ettt et ettt e e aaeaas 597
C.8-39b. Values of Dose Grid Frame Offset Vector Under Relative (A) and Absolute (B) Interpretations ......................cel. 601
C.8-40. RT DVH MOdUIE AFDULES ... ..t e e et e et e et e e eaeens 602
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C.8-41. Structure Set Module AtIHDULES ... e ettt 604
C.8-42. ROI Contour ModUule AHFIDULES ... ..t e ettt ettt ettt et aaenes 606
C.8-43. RT D0s€e ROI MOAUIE AIHDULES .....niiiii et e e ettt e e aaenes 608
C.8-44. RT ROI Observations Module AtIHDULES ... e eenes 609
C.8-45. RT General Plan Module AHIDULES ... e ettt eaeenens 612
C.8-46. RT Prescription Module AHIDULES ...... ..o et e 614
C.8-47. RT Tolerance Tables Module ALHDULES ... e ees 615
C.8-48. RT Patient Setup Module AHIDULES ... ... e 617
C.8-49. RT Fraction Scheme Module AttHDULES ... e 620
C.8-50. RT Beams ModUule AHIIDULES ..o e e e e e et et ettt et e e e e e eaanans 625
C.8-51. RT Brachy Application Setups Module AHIHDULES ... e 642
C.8-52. Approval Module AIIDULES ........oui e ettt ettt 651
C.8-53. RT General Treatment Record Module AtHDULES ... e 651
C.8-54. RT Treatment Machine Record Module ARMDULES ... e 652
C.8-55. Measured Dose Reference Record Module AHFDULES ... 652
C.8-56. Calculated Dose Reference Record Module AIrDULES ... 653
C.8-57. RT Beams Session Record Module ARMDULES ... e 654
C.8-58. RT Brachy Session Record Module AMDULES ..o e 667
C.8-59. RT Treatment Summary Record Module ALHDULES ..o e 676
C.8.8.24-1. RT lon Tolerance Tables Module AHDULES ... e 677
C.8.8.25-1. RT lon Beams Module AtHDULES ...... oo et e e e e e e 678
C.8.8.26-1. RT lon Beams Session Record Module AHMDULES ... e 704
C.8.8.27-1. Beam Limiting Device Position Macro AHMDULES ..o e 718
C.8.8.28-1. Patient Support Identification Macro ARMDULES ........ .o e 719
C.8.8.29-1. RT Beams Delivery Instruction Module AHDULES ... 719
C.8.8.30-1. RT Brachy Application Setup Delivery Instruction Module Attributes ... 725
C.8-60. PET Series ModuIe AtriDULES ..o e et e e e e e aen e 730
C.8-61. PET Isotope ModUle AHIDULES ........ieie e e 739
C.8-62. PET Multi-Gated Acquisition Module ALIHDULES ... e 741
C.8-63. PET Image Module ARMDULES .......... o ettt 742
C.8-68. DX Series ModUIe AtIHDULES ...t e ettt ettt et ettt e aaans 747
C.8-69. DX Anatomy Imaged Module AHIDULES ... e 749
C.8-70. DX Image Module AIFIDULES ...t et ettt e 750
C.8-71. DX Detector ModUIe AHIDULES ... ettt e e e e e e e e et et e e e e eeenns 755
C.8-71b. Digital X-Ray Detector Macro AHMDULES ... e 757
C.8-72. DX Positioning Module AtHDULES ... e 762
C.8-73. Mammography Series Module AHFDULES ... e 766
C.8-74. Mammography Image Module ARMDULES ... e 766
C.8-74a. Enumerated Values of Image Type (0008,0008) Value 3 for Stereotactic Mammography .............c.cocoiiiiiiin.s. 775
C.8-74b. Enumerated Values of Image Type (0008,0008) Value 3 for Digital Breast Tomosynthesis Projection and Generated 2D

=T 1= PPN 776
C.8-74c. Enumerated Values of Image Type (0008,0008) Value 3 for Contrast Enhanced Images ..............cooeviiiiinininan.. 776
C.8-74d. Defined Terms of Image Type (0008,0008) Value 4 for Contrast Enhanced and Generated 2D Images .................... 777
C.8-74e. Defined Terms of Image Type (0008,0008) Value 5 for Contrast Enhanced 2D Images ..........cccooeiiiiiiiiiiiinininns 777
C.8-75. Intra-Oral Series Module ALHDULES ... e e 778
C.8-76. Intra-Oral Image Module ALHDULES ....... ... e 778
C.8-76b. Enhanced Mammography Series Module AttrDULES ......... ..o e 779
C.8-77. VL Image Module ARIDULES .........ii e ettt aeas 780
C.8-78. Slide Coordinates Module ALIHDULES ... et 784
C.8.12.3-1. Whole Slide Microscopy Series Module AHFDULES ..o e 786
C.8.12.4-1. Whole Slide Microscopy Image Module AHMDULES ... e 786
C.8.12.4-2. Whole Slide Microscopy Image FIAVvors ... e 790
C.8.12.4-3. Whole Slide Microscopy Image Derived PiXelS ........ ... e 790
C.8.12.5-1. Optical Path Module AFDULES ... ..o e 791
C.8.12.6.1-1. Plane Position (Slide) Macro ARMDULES ... e 795
C.8.12.6.2-1. Optical Path Identification Macro AtHDUIES ... e 795
C.8.12.6.3-1. Specimen Reference Macro AHDULES ... e 795
C.8.12.7-1. Multi-Resolution Navigation Module AtIHDULES ... e 796
C.8.12.8-1. Slide Label ModUIE ALHDULES ...... ..ottt e e e 796
C.8-79. Enhanced MR Image Module ALHDULES ... e 797
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C.8-80. MR-Specific Image Type and Frame Type Value 3 ... e 799
C.8-81. MR-Specific Image Type and Frame Type ValUe 4 ...... ... 799
C.8-82. Allowed Combinations of Attribute Values for Photometric Interpretation, Samples Per Pixel, Planar Configuration, Pixel

Representation, Bits Allocated and Bits STOred ........ ... e 800
C.8-83. MR Image and Spectroscopy Instance Macro AttrDULES ........ ... 801
C.8-84. MR Image Description Macro AtHDULES ... e 804
C.8-85. Complex Image Component AtHDULE VaIUES ..o e 805
C.8-86. AcqUISItiON CONLrast VAIUES .........iiei ettt 805
C.8-87. MR Pulse Sequence Module AIHDULES ... e 806
C.8-88. MR Image Frame Type Macro AHIDULES ... e 809
C.8-89. MR Timing and Related Parameters Macro AHMDULES ........ ..o 810
C.8-90. MR FOV/Geometry Macro AtMDULES ........c.ii e 812
C.8-91. MR EChO MaCIrO AHIIDULES . ... ..t ettt aaeaas 812
C.8-92. MR Modifier Macro AtHDULES ... e ettt aeaes 813
C.8-93. MR Imaging Modifier Macro AtHDULES ... e 816
C.8-94. MR Receive Coil MaCro AIIDULES ... e et eas 818
C.8-95. MR Transmit Coil Macro AtHDULES ....... ... e 819
C.8-96. MR Diffusion Macro AMIDULES ... ... e et et aeaes 819
C.8-97. MR Averages Macro AIIIDULES ... ... e et 820
C.8-98. MR Spatial Saturation Macro AHIDULES ... e 821
C.8-99. MR Metabolite Map Macro AHDULES ... e 821
C.8-100. MR Velocity Encoding Macro AtIHDULES ... e 822
C.8-100b. MR Arterial Spin Labeling Macro AtrDULES ....... ... e 822
C.8-100c. Functional MR Macro AIIDULES ..ottt 825
C.8-101. MR Series Module ARMDULES ... ... e e ettt aeaas 826
C.8-102. MR Spectroscopy Module AIrDULES ... et 826
C.8-103. MR Spectroscopy Pulse Sequence Module AttriDULES ... 833
C.8-104. MR Spectroscopy Frame Type Macro AttrDULES ....... ... e 836
C.8-105. MR Spectroscopy FOV/Geometry Macro AttDULES .........oiiiii e 837
C.8-106. MR Spectroscopy Data Module AtrDULES ... e 837
C.8-107. MR Spectroscopy Description Macro AHMDULES ... e 839
C.8-108. MR Spectroscopy Image Type and Frame Type Value 3 ... e 840
C.8-109. MR Spectroscopy Image Type and Frame Type ValUe 4 ...... ..o 840
C.8-110. Volume Based Calculation Technique Attribute Values .............ooiiii e 840
C.8-111. Complex Image Component Attribute ValUes ... e 841
C.8-112. AcqUISItion CONTrast VAIUES ... ..o et 841
C.8-113. CT Series Module ARMDULES ..........ieii et et 842
C.8-114. Enhanced CT Image Module ARMDULES ...t 842
C.8-115. Image Type and Frame Type Value 3 fOr CT .. ..o e 846
C.8-116. Image Type and Frame Type Value 4 fOr Ct ... ... e 846
C.8-117. CT Image Frame Type Macro AIHDULES ... e 847
C.8-118. CT Acquisition Type Macro AHMDULES ... e 847
C.8-119. CT Acquisition Details Macro AtHDULES ...... ... e 848
C.8-120. CT Table Dynamics Macro AHFDULES ... ... e 850
C.8-121. CT Position Macro AMMDULES .......o. i e e et aeaes 851
C.8-122. CT Geometry Macro AIIIDULES ..o e ettt en e 851
C.8-123. CT Reconstruction Macro AHIDULES ... e 853
C.8-124. CT EXposure Macro AMDULES ... e et 854
C.8-125. CT X-Ray Details Sequence Macro AtHDULES ... e 856
C.8-126. CT Pixel Value Transformation Macro AttriDULES ... e 858
C.8-126b. CT Additional X-Ray Source Macro AtIHDULES ... e 858
C.8-127. Image Type and Frame Type ValUe T ... ettt 859
C.8-128. Image Type and Frame TYPe ValUE 2 ... ..ot 859
C.8-129. Image Type and Frame Type Value 3 COMMON ...ttt et 860
C.8-130. Image Type and Frame Type Value 4 COMMON ...ttt et es 861
C.8-131. Common CT/MR Image Description Macro AtHDUIES .........c.iuiiii e 862
C.8-132. Pixel Presentation Aribute ValUEs ... s 862
C.8-133. Volumetric Properties AHDULE VAIUES ..o e 863
C.8-134. Volume Based Calculation Technique Attribute ValUues ... 864
C.8.17.1-1. Ophthalmic Photography Series Module AtriDULES ... e 864
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C.8.17.2-1. Ophthalmic Photography Image Module AtHDUIES ... e 865
C.8.17.3-1. Ophthalmic Photographic Parameters Module Atributes ........... ..o 869
C.8.17.4-1. Ophthalmic Photography Acquisition Parameters Module Attributes ..o 870
C.8.17.5-1. Ocular Region Imaged Module ALHDULES ... e 871
C.8.17.6-1. Ophthalmic Tomography Series Module AtHDUIES ... e 871
C.8.17.7-1. Ophthalmic Tomography Image Module AHFIDULES ... e 872
C.8.17.8-1. Ophthalmic Tomography Acquisition Parameters Module Attributes ... 874
C.8.17.8-2. Ophthalmic Acquisition Parameters Macro AttibULES ........ ... e 874
C.8.17.9-1. Ophthalmic Tomography Parameters Module Attributes .......... ..o 875
C.8.17.10-1. Ophthalmic Frame Location Macro AHMDULES ... e 877
C.8.17.11-1. Wide Field Ophthalmic Photography Stereographic Projection Module Attributes ................oooiiiiiiinn. 879
C.8.17.12-1. Wide Field Ophthalmic Photography 3D Coordinates Module Attributes ............c.coooiiiiiiiiiii 881
C.8.17.13-1. Wide Field Ophthalmic Photography Quality Rating Module Attributes ..o 882
C.8.18.1-1. Stereometric Series Module ARMDULES ... 883
C.8.18.2-1. Stereometric Relationship Module AHFDULES ... e 883
C.8.19.1-1. XA/XRF Series Module AtIHDULES ...... ... et e e e ans 884
C.8.19.2-1. Enhanced XA/XRF Image Module TabIe ... e 885
C.8.19.2-2. Allowed Combinations of Attribute Values for Bits Allocated and Bits Stored ...............coooviiiiiiiiii 890
C.8.19.3-1. XA/XRF Acquisition Module AttHDULES ... e 890
C.8.19.4-1. X-Ray Image Intensifier Module AHMDULES ... e 892
C.8.19.5-1. X-Ray Detector Module ALHDULES ... e 893
C.8.19.6-1. X-Ray Frame Characteristics Macro AHMDULES ........ ..o e 894
C.8.19.6-2. X-Ray Field of View Macro AHIDULES ... e 894
C.8.19.6-3. X-Ray Exposure Control Sensing Regions Macro Atributes ..o 895
C.8.19.6-4. X-Ray Frame Pixel Data Properties Macro Attributes ........... .o 897
C.8.19.6-5. X-Ray Frame Detector Parameters Macro AtHDULES ..o 899
C.8.19.6-6. X-Ray Calibration Device Usage Macro AtHDULES ... 900
C.8.19.6-7. X-Ray Object Thickness Macro AtIHDULES ... e 900
C.8.19.6-8. X-Ray Frame Acquisition Macro AttrDULES ... e 900
C.8.19.6-9. X-Ray Projection Pixel Calibration Macro AHMDULES ..o 901
C.8.19.6-10. X-Ray Positioner Macro ARMDULES ... e 905
C.8.19.6-11. X-Ray Table Position Macro AttrDULES ... e 905
C.8.19.6-12. X-Ray Collimator Macro AHIDULES ...........i e 906
C.8.19.6-13. X-Ray Isocenter Reference System Macro AtribULES ..o 907
C.8.19.6-14. X-Ray Geometry Macro AIDULES ... e 914
C.8.19.7-1. XA/XRF Multi-frame Presentation Module AtHDULES ... e 914
C.8.20-1. Segmentation Series Module ALIIDULES ... e 916
C.8.20-2. Segmentation Image Module ALHDULES ... e 916
C.8.20-3. Segmentation Macro AHIDULES ... e 919
C.8.20-4. Segment Description Macro AHDULES ... e 919
C.8.21.1-1. X-Ray 3D Image Module AHIDULES ... e 921
C.8.21.1.1.3-1. Additional Volume Based Calculation Technique Attribute Values for X-Ray 3D ...........cocoiiiiiiiiiiiiiiinnn, 924
C.8.21.2.1-1. X-Ray 3D Angiographic Image Contributing Sources Module Attributes ... 925
C.8.21.2.2-1. X-Ray 3D Craniofacial Image Contributing Sources Module Attributes ..............oooiiiiiiiiiiii i, 926
C.8.21.2.3-1. Breast Tomosynthesis Contributing Sources Module AHtributes .......... ..o 926
C.8.21.3.1.1-1. X-Ray 3D General Shared Acquisition Macro AHMDULES ...........ooiiiii e 930
C.8.21.3.1.2-1. X-Ray 3D General Per Projection Acquisition Macro Attributes ... 932
C.8.21.3.1.3-1. X-Ray 3D General Positioner Movement Macro Attributes ........ ... 932
C.8.21.3.2-1. X-Ray 3D Angiographic Acquisition Module AtHDUIES ... 934
C.8.21.3.3-1. X-Ray 3D Craniofacial Acquisition Module AttribDULES ......... ..o 937
C.8.21.3.4-1. Breast Tomosynthesis Acquisition Module AttrDULES ......... ..o 938
C.8.21.4-1. X-Ray 3D Reconstruction Module AttrDULES ... e 941
C.8.21.5.1-1. X-Ray 3D Frame Type Macro AtriDULES ... e 942
C.8.21.6-1. Breast View Module AIIDULES ... e 942
C.8.21.6-1a. Defined Terms of Image Type (0008,0008) Value 3 for Contrast Enhanced, Tomosynthesis and Biopsy .............. 943
C.8.21.6-1b. Defined Terms of Image Type (0008,0008) Value 4 for Contrast Enhanced and Tomosynthesis ........................ 944
C.8.21.6-1c. Defined Terms of Image Type (0008,0008) Value 5 for Contrast Enhanced Images ............ccocoovvviiiiiiiiininnanen. 944
C.8.22-1. Enhanced PET Series Module AHMDULES ... e 946
C.8.22-2. Enhanced PET Acquisition Module AtrDULES ... e 946
C.8.22-3. Enhanced PET Image Module AHMDULES ... e 950
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C.8.22-9. Enhanced PET Isotope Module AHDULES ... e 953
C.8.22-10. PET Frame Type Macro AtHDULES ... e 955
C.8.22-11. PET Frame Acquisition Macro AtrDULES ... e 955
C.8.22-12. PET Detector Motion Details Macro AtrDULES ... 956
C.8.22-14. PET Position Macro AtHDULES ... et aes 956
C.8.22-15. PET Frame Correction Factors Macro AHMDULES ... 957
C.8.22-17. PET Reconstruction Macro AHMDULES ..........ie i 958
C.8.22-18. PET Table Dynamics Macro AIrIDULES ..o e 959
C.8.22-19. Enhanced PET Corrections Module AtHDULES ... 959
C.8.23-1. Surface Segmentation Module AHFDULIES ......... i e 961
C.8.24.1-1. Enhanced US Series Module AHDULES ... e 962
C.8.24.2-1. Ultrasound Frame of Reference Module AHIHDULES ..o e 963
C.8.24.3-1. Enhanced US Image Module AHIDULES ... e 969
C.8.24.3.3-1. Dimension Definition for US Acquisition 3D IMages ........c.iuiiiiiiiii e 974
C.8.24.3.4-1. Sample Transducer CharaCteriStiCS ...........iuitii et ea e 976
C.8.24.4-1. IVUS Image Module ALIHDULES ... et 976
C.8.24.5-1. Excluded Intervals Module ALHDULES ... 977
C.8.24.6.1-1. US Image Description Macro ArDULES ... e 978
C.8.25.1-1. Lensometry Measurements Series Module Attributes ......... ... 978
C.8.25.2-1. Autorefraction Measurements Series Module Attributes ........ ... 979
C.8.25.3-1. Keratometry Measurements Series Module AHIDULES ....... ... 979
C.8.25.4-1. Subjective Refraction Measurements Series Module Attributes ... 980
C.8.25.5-1. Visual Acuity Measurements Series Module AtribULES ..o 980
C.8.25.6.1-1. Cylinder Sequence Macro AfMDULES ... e 981
C.8.25.6.2-1. Prism Sequence Macro AtIHDULES ... e 981
C.8.25.7-1. General Ophthalmic Refractive Measurements Module Attributes ... 982
C.8.25.8-1. Lensometry Measurements Module AHMDULES ..o 983
C.8.25.8-2. Lensometry Measurements Macro AHMDULES ... e 984
C.8.25.9-1. Autorefraction Measurements Module AtHDULES ... 985
C.8.25.10-1. Keratometry Measurements Module ArDULES ... e 986
C.8.25.10-2. Keratometric Measurements Macro AtHDULES ..o e 986
C.8.25.11-1. Subjective Refraction Measurements Module AHFDULES ... ..o e 987
C.8.25.11-2. Subjective Refraction Measurements Macro AHIDUIES ... 988
C.8.25.12-1. Visual Acuity Measurements Module AttriDULES ... e 989
C.8.25.12-2. Visual Acuity Measurements Macro AHDULES ......... ..o e 991
C.8.25.13-1. Ophthalmic Axial Measurements Series Module AttHbUIES ... 991
C.8.25.14-1. Ophthalmic Axial Measurements Module AHIHDUIES ..o e 992
C.8.25.14-2. Ophthalmic Axial Measurements Macro ARMDULES ... e 993
C.8.25.14-3. Ophthalmic Axial Length Segmental Measurements Macro Attributes ... 997
C.8.25.14-4. Ophthalmic Axial Measurements Related Information Macro Attributes ..., 997
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Notice and Disclaimer

The information in this publication was considered technically sound by the consensus of persons engaged in the development and
approval of the document at the time it was developed. Consensus does not necessarily mean that there is unanimous agreement
among every person participating in the development of this document.

NEMA standards and guideline publications, of which the document contained herein is one, are developed through a voluntary
consensus standards development process. This process brings together volunteers and/or seeks out the views of persons who have
an interest in the topic covered by this publication. While NEMA administers the process and establishes rules to promote fairness
in the development of consensus, it does not write the document and it does not independently test, evaluate, or verify the accuracy
or completeness of any information or the soundness of any judgments contained in its standards and guideline publications.

NEMA disclaims liability for any personal injury, property, or other damages of any nature whatsoever, whether special, indirect,
consequential, or compensatory, directly or indirectly resulting from the publication, use of, application, or reliance on this document.
NEMA disclaims and makes no guaranty or warranty, expressed or implied, as to the accuracy or completeness of any information
published herein, and disclaims and makes no warranty that the information in this document will fulfill any of your particular purposes
or needs. NEMA does not undertake to guarantee the performance of any individual manufacturer or seller's products or services by
virtue of this standard or guide.

In publishing and making this document available, NEMA is not undertaking to render professional or other services for or on behalf
of any person or entity, nor is NEMA undertaking to perform any duty owed by any person or entity to someone else. Anyone using
this document should rely on his or her own independent judgment or, as appropriate, seek the advice of a competent professional
in determining the exercise of reasonable care in any given circumstances. Information and other standards on the topic covered by
this publication may be available from other sources, which the user may wish to consult for additional views or information not covered
by this publication.

NEMA has no power, nor does it undertake to police or enforce compliance with the contents of this document. NEMA does not cer-
tify, test, or inspect products, designs, or installations for safety or health purposes. Any certification or other statement of compliance
with any health or safety-related information in this document shall not be attributable to NEMA and is solely the responsibility of the
certifier or maker of the statement.
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Foreword

This DICOM Standard was developed according to the procedures of the DICOM Standards Committee.
The DICOM Standard is structured as a multi-part document using the guidelines established in [ISO/IEC Directives, Part 3].
PS3.1 should be used as the base reference for the current parts of this standard.

DICOM® is the registered trademark of the National Electrical Manufacturers Association for its standards publications relating to di-
gital communications of medical information, all rights reserved.

HL7® and CDA® are the registered trademarks of Health Level Seven International, all rights reserved.

SNOMED®, SNOMED Clinical Terms®, SNOMED CT® are the registered trademarks of the International Health Terminology
Standards Development Organisation (IHTSDO), all rights reserved.

LOINC® is the registered trademark of Regenstrief Institute, Inc, all rights reserved.
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1 Scope and Field of Application

This Part of the DICOM Standard specifies the set of Information Object Definitions (IODs) that provide an abstract definition of real-
world objects applicable to communication of digital medical information. For each 10D, this Part specifies:

+ any necessary information for the semantic description of the IOD

« relationships to associated real-world objects relevant to the IOD

+ Attributes that describe the characteristics of the 10D

For each 10D, this Part does not specify:

+ the nature of any Service Class Definition intended to reference the 10D
« the nature of any interactions that result in the usage of the IOD

This Part is related to other parts of the DICOM Standard in that:

+ PS3.4 Service Class Specifications, specifies application level services by grouping DIMSE services with IODs as defined in this
Part;

» PS3.5 Data Structure and Semantics, defines the data encoding used in the DIMSE Protocol when applied to IODs defined in this
Part;

« PS3.6 Data Dictionary, contains an index by Tag of all IOD Attributes defined in this Part. This index includes the Value Represent-
ation and Value Multiplicity for each Attribute;

» PS3.7 Message Exchange Protocol, defines the DIMSE Services and Protocol that may be applied to IODs defined in this Part.
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2 Normative References

The following standards contain provisions that, through reference in this text, constitute provisions of this Standard. At the time of
publication, the editions indicated were valid. All standards are subject to revision, and parties to agreements based on this Standard
are encouraged to investigate the possibilities of applying the most recent editions of the standards indicated below.

2.1 International Organization for Standardization (ISO) and International
Electrotechnical Commission (IEC)

[ISO/IEC Directives, Part 3] ISO/IEC. 1989. Drafting and presentation of International Standards.

[ISO/IEC 2022] ISO/IEC. 1994. Information technology - Character code structure and extension techniques.

[ISO 3950] ISO. 2010. Dentistry - Designation system for teeth and areas of the oral cavity.

[ISO 7498-1] ISO. 1994. Information Processing Systems - Open Systems Interconnection - Basic Reference Model.

[ISO 7498-2] ISO. 1989. Information processing systems - Open Systems Interconnection - Basic reference Model - Part 2: Security
Architecture.

[I[SO/TR 8509] ISO. Information Processing Systems - Open Systems Interconnection - Service Conventions. ISO/TR 8509 has been
withdrawn. See ISO/IEC 2382-26:1993 Information technology - Vocabulary - Part 26: Open systems interconnection .

[ISO 8825-1] ISO. 2002. Information technology - ASN.1 encoding rules: Specification of Basic Encoding Rules (BER), Canonical
Encoding Rules (CER) and Distinguished Encoding Rules (DER).

[ISO/IEC 10118-3] ISO/IEC. 1998. Information technology - Security techniques - Hash-functions - Part 3: Dedicated hash-functions
(RIPEMD-160 reference). The draft RIPEMD-160 specification and sample code are also available at http://
homes.esat.kuleuven.be/~bosselae/ripemd160.html .

[ISO/IEC 10646] ISO/IEC. 2003. Information Technology - Universal Multiple-Octet Coded Character Set (UCS). ISO/IEC 10646-
2003 is the same as Unicode Version 4.0, available at http://unicode.org .

[ISO 11664-4]1SO. 2008. Colorimetry - Part 4: CIE 1976 L*a*b* Colour space. ISO 11664-4 2008 is the same as CIE S 014-4/E:2007

[ISO/IEC 13818-1] ISO/IEC. 2000. Information technology - Generic coding of moving pictures and associated audio information:
Systems.

[ISO/IEC 13818-2] ISO/IEC. 2000. Information technology - Generic coding of moving pictures and associated audio information:
Video.

[ISO/IEC 13818-3] ISO/IEC. 1998. Information technology - Generic coding of moving pictures and associated audio information -
Part 3: Audio.

[ISO/IEC 13818-4] ISO/IEC. 2004. Information technology - Generic coding of moving pictures and associated audio information -
Part 4: Conformance testing.

[ISO/IEC 14496-10] ISO/IEC. 2009. Information technology - Coding of audio-visual objects - Part 210: Advanced Video Coding.
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=52974 .

[ISO/IEC 14496-22] ISO/IEC. Information technology - Coding of audio-visual objects - Part 22: Open Font Format. http://www.iso.org/
iso/iso_catalogue/catalogue_tc/catalogue_detail.hntm?csnumber=52136 .

[ISO 15076-1] ISO. 2005. Image technology colour management - Architecture, profile format, and data structure. Also available as
ICC.1:2004-10 (Profile version 4.2.0.0), International Color Consortium, available at http://www.color.org/v4spec.xalter .

[ISO 19980] ISO. 2012. second edition. Ophthalmic instruments - Corneal topographers.
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[ISO 22028-2] ISO. 2013. Photography and graphic technology - Extended colour encodings for digital image storage, manipulation
and interchange - Part 2: Reference output medium metric RGB colour image encoding (ROMM RGB). http://www.iso.org/
iso/catalogue_detail.htm?csnumber=56591 .

[ISO 32000-1] ISO. Document management - Portable document format - Part 1. http://www.iso.org/iso/catalogue_detail.htm?
csnumber=51502 .

[[EC 60601-2-44] IEC. 2002. Ed.2.1. Medical Electrical Equipment - Part 2-44: Particular Requirements for the Safety of X-Ray
Equipment for Computed Tomography.

[IEC 60601-2-33] IEC. 2010. Ed.3.1. Medical Electrical Equipment - Part 2-33: Particular requirements for the basic safety and essential
performance of magnetic resonance equipment for medical diagnosis.

[IEC 61217] IEC. 2002. Ed 1.1. Radiotherapy Equipment - Coordinates, Movements and Scales.

[IEC 61966-2.1] IEC. 1999. Ed 1.0. Multimedia systems and equipment - colour measurement and management - Part 2.1: colour
management - Default RGB colour space - SRGB.

[IEC 62494-1] IEC. 2008. Medical electrical equipment - Exposure index of digital X-ray imaging systems - Part 1: Definitions and
requirements for general radiography.

[IEC 62563-1] IEC. 2009. Ed 1.0. Medical Electrical Equipment - Medical image display systems - Part 1: Evaluation methods.

2.2 International Telecommunications Union (ITU)

[ITU-T G.711] ITU. 1998. Pulse code modulation (PCM) of voice frequencies.

[ITU-T X.509] ITU. 2000. Information technology - Open Systems Interconnection - The directory: Public-key and attribute certificate
frameworks. ITU-T Recommendation X.5009 is similar to ISO/IEC 9594-8 1990. However, the ITU-T recommendation is the
more familiar form, and was revised in 1993 and 2000, with two sets of corrections in 2001. ITU-T was formerly known as
CCITT. .

2.3 Internet Engineering Task Force (IETF)

[RFC 2046] IETF. November 1996. Multipurpose Internet Mail Extensions (MIME) Part Two: Media Types. http://tools.ietf.org/html/
rfc2046 .

[RFC 24371 IETF. October 1998. PKCS #1 RSA Cryptography Specifications Version 2.0. http://tools.ietf.org/html/rfc2437 . The RSA
Encryption Standard is also defined in informative Annex A of ISO/IEC 9796, and in Normative Annex A of the CEN/TC251
European Prestandard prENV 12388:1996. .

[RFC 2630] IETF. June 1999. Cryptographic Message Syntax. http://tools.ietf.org/html/rfc2630 .
[RFC 3161] IETF. Internet X.509 Public Key Infrastructure; Time Stamp Protocols. http://tools.ietf.org/html/rfc3161 .

[RFC 3986] IETF. Uniform Resource Identifiers (URI): Generic Syntax. http://tools.ietf.org/html/rfc3986 .

2.4 Health Level Seven (HL7)

[HL7 V2.5] ANSI/HL7. 2003. HL7 Standard Version 2.5 - An Application Protocol for Electronic Data Exchange in Healthcare Environ-
ments. http://www.hl7.org/documentcenter/private/standards/V25/HL7_Messaging_v25_PDF.zip .

[HL7 V3 DT R1] ANSI/HL7. 2004. HL7 Version 3 Standard: Data Types - Abstract Specification, Release 1.

[HL7 CDA R1] ANSI/HL7. 2000. HL7 Version 3 Standard: Clinical Document Architecture Framework, Release 1. http://www.hl7.org/
documentcenter/private/standards/cda/r1/HL7_CDA_R1_FINAL.zip .

[HL7 CDA R2] ANSI/HL7. 2005. HL7 Version 3 Standard: Clinical Document Architecture Framework, Release 2. http://www.hl7.org/
documentcenter/private/standards/cda/r2/cda_r2_normativewebedition2010.zip .

[HL7 SCTP R1.0] HL7. 2000. HL7 Structured Clinical Trial Protocol Standard, Release 1.0.
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[HL7 SPL R1.0] ANSI/HL7. 2004. HL7 Structured Product Labeling Standard, Release 1.0. http://www.hl7.org/documentcenter/private/
standards/SPL/SPL_Specification_ANSI_R1.0-2004.zip .

2.5 United States National Institute of Standards and Technology (NIST)

[FIPS PUB 46] NIST. . Data Encryption Standard (DES). Withdrawn . http://csrc.nist.gov/publications/fips/archive/fips46-3/fips46-3.pdf

[FIPS PUB 81] NIST. . DES Modes of Operation. Withdrawn .

2.6 Other References

[Adobe RGB] Adobe Systems Incorporated. 1998. 2005-05. Adobe RGB (1998) Color Image Encoding. http://www.adobe.com/
digitalimag/pdfs/AdobeRGB1998.pdf .

[Anderson 1986] Medical Physics. Anderson LL. 1986. 13. 6. 898-903. “A "natural" volume-dose histogram for brachytherapy”.
10.1118/1.595815.

[ANSI X9.52] ANSI. 1998. Triple Data Encryption Algorithm Modes of Operation, Accredited Standards Committee (ASC) X9, Financial
Services.

[BI-RADS®] American College of Radiology, Reston, Virginia. 1998. 3.0. Breast Imaging Reporting and Data System Atlas. http://
www.acr.org/Quality-Safety/Resources/BIRADS .

[CIE Publication 15.2] and . 1986. Second Edition. Colorimetry.

[ECMA 235] European Computer Manufacturers Association. 1996. The ECMA GSS-API Mechanism. http://www.ecma-international.org/
publications/standards/Ecma-235.htm .

[GBK] China National Information Technology Standardization Technical Committee. 1995. Chinese Internal Code Extension Specific-
ation.

[GB 2312] National Standard Administration of China. 1981. Simplified Chinese Characters Coding Specification.

[GB 18030] Standards Administration of China. 2000. Information Technology - Chinese ideograms coded character set for information
interchange - Extension for the basic set.

[ICRU Report 50] International Commission on Radiation Units and Measurements. 1993. Prescribing, Recording, and Reporting
Photon Beam Therapy.

[NEMA UD3] National Electrical Manufacturers Association and American Institute of Ultrasound in Medicine. 2004. Standard for
Real-Time Display of Thermal and Mechanical Acoustic Output Indices on Diagnostic Ultrasound Equipment.

[IEEE 754] Institute of Electrical and Electronics Engineers. 1985. 32-bit and 64-bit Floating Point Number Representations. http://
grouper.ieee.org/groups/754/ .

[IEEE 1588] Institute of Electrical and Electronics Engineers. 2008. Standard for a Precision Clock Synchronization Protocol for Net-
worked Measurement and Control Systems. 10.1109/IEEESTD.2008.4579760.

[PDF] Adobe Systems Incorporated. 1985. Fifth Edition. PDF Reference, version 1.6. http://www.adobe.com/devnet/pdf/
pdf_reference_archive.html .

[TIS 620-2533] Thai Industrial Standards Institute. 1990. Thai Characters Code for Information Interchange. http://www.nectec.or.th/
it-standards/std620/std620.htm .

[McCollough 2007] Radiology. McCollough CH. 2007. 243. 2. 527. “A multi-institutional, multi-manufacturer, international standard
for the quantification of coronary artery calcium using cardiac CT”. 10.1148/radiol.2432050808.

[CSS2] W3C. 2011. Cascading Style Sheet (CSS) CSS2 generic font families. http://www.w3.0rg/TR/REC-CSS2/
fonts.html#generic-font-families .
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[HPGL] Hewlett Packard. . PCL/PJL Reference PCL5 Printer Language Technical Reference Manual. IIHP 5961-0509. http://
h20000.www2.hp.com/bc/docs/support/SupportManual/bpl13211/bpl13211.pdf .

[AAPM TG 116] American Association of Physicists in Medicine. July 2009. Report of AAPM Task Group 116 - An Exposure Indicator
for Digital Radiography. http://www.aapm.org/pubs/reports/rpt_116.pdf .

[AAPM OR 03] American Association of Physicists in Medicine. 2005. Assessment of Display Performance for Medical Imaging Systems.
http://www.aapm.org/pubs/reports/OR_03.pdf .

[DIN 6868-57] Deutsches Institut fiir Normung. 2001. Image quality assurance in diagnostic X-ray departments - Acceptance testing
for image display devices.

[US 6,272,235] Bacus JV and Bacus JW. Method and Apparatus for Creating a Virtual Microscope Slide. US Patent. 6,272,235. August
7, 2001.

[Porter and Duff 1984] Computer Graphics. Porter, Thomas and Duff, Tom. 1984. 18. 3. 253-259. “Compositing Digital Images”.
10.1145/800031.808606. http://keithp.com/~keithp/porterduff/p253-porter.pdf .
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3 Definitions

For the purposes of this Standard the following definitions apply.

3.1 Reference Model Definitions

This Part of the Standard is based on the concepts developed in [ISO 7498-1] and [ISO 7498-2] and makes use of the following terms
defined in them:

Application Entity (AE) See [ISO 7498-1].

Service or Layer Service See [ISO 7498-1].

3.2 Service Conventions Definitions

This Part of the Standard makes use of the following terms defined in [ISO/TR 8509]:
Primitive See [ISO/TR 8509].

3.3 DICOM Introduction and Overview Definitions

This Part of the Standard makes use of the following terms defined in PS3.1:

Attribute See PS3.1.
Command See PS3.1.
Data Dictionary See PS3.1.
Message See PS3.1.

3.4 DICOM Service Class Specifications

This Part of the Standard makes use of the following terms defined in PS3.4:

Real-World Activity See PS3.4.
Real-World Object See PS3.4.
Service Class See PS3.4.
Service Class User (SCU) See PS3.4.
Service Class Provider (SCP) See PS3.4.
Service-Object Pair Class (SOP See PS3.4.
Class)

Service-Object Pair Instance See PS3.4.

(SOP Instance)

Preformatted Grayscale Image See PS3.4.
Preformatted Color Image See PS3.4.
Related General SOP Class See PS3.4.
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3.5 DICOM Data Structures and Encoding

This Part of the Standard makes use of the following terms defined in PS3.5:

Data Element

Data Element Tag
Data Element Type
Data Set

Defined Term
Enumerated Value
Sequence of Items

Unique Identifier (UID)

See PS3.5.
See PS3.5.
See PS3.5.
See PS3.5.
See PS3.5.
See PS3.5.
See PS3.5.
See PS3.5.

3.6 DICOM Message Exchange

This Part of the Standard makes use of the following terms defined in PS3.7:

DICOM Message Service
Element (DIMSE)

DIMSE-N Services

DIMSE-C Services

See PS3.7.

See PS3.7.
See PS3.7.

3.7 DICOM Upper Layer Service

This Part of the Standard makes use of the following terms defined in PS3.8:

DICOM Upper Layer Service

See PS3.8.

3.8 DICOM Information Object

Acquisition Context

Attribute tag

Composite 10D

Derived image

DICOM information model

DICOM application model

Information entity

A description of the conditions present during data acquisition.

A unique identifier for an Attribute of an Information Object composed of an ordered pair of
numbers (a Group Number followed by an Element number).

an Information Object Definition that represents parts of several entities in the DICOM Application
Model. Such an IOD includes Attributes that are not inherent in the Real-World Object that the
10D represents but rather are inherent in related Real-World Objects.

an image in which the pixel data was constructed from pixel data of one or more other images
(source images).

an Entity-Relationship diagram that is used to model the relationships between the Information
Object Definitions representing classes of Real-World Objects defined by the DICOM Application
Model.

an Entity-Relationship diagram used to model the relationships between Real-World Objects that
are within the area of interest of the DICOM Standard.

that portion of information defined by a Composite IOD that is related to one specific class of
Real-World Object. There is a one-to-one correspondence between Information Entities and
entities in the DICOM Application Model.
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Information object definition
(IOD)
Module

Multi-frame image

Normalized 10D

Cine run

Specialization

Functional Group

Code Sequence Attribute

a data abstraction of a class of similar Real-World Objects that defines the nature and Attributes
relevant to the class of Real-World Objects represented.

A set of Attributes within an Information Entity or Normalized 10D that are logically related to
each other.

Image that contains multiple two-dimensional pixel planes.

an Information Object Definition that represents a single entity in the DICOM Application Model.
Such an IOD includes Attributes that are only inherent in the Real-World Object that the IOD
represents.

A set of temporally related frames acquired at constant or variable frame rates. This term
incorporates the general class of serialography.

Note
A Cine run is typically encoded as a multi-frame image.

Specialization is the replacement of the Type, value range and/or description of an Attribute in a
general Module of an IOD, by its Type, value range and/or description defined in a modality-specific
Module of an IOD.

Note

The same Attribute may be present in multiple Modules in the same 10D but not specified
to be "Specialized".

A set of logically related Attributes that are likely to vary together. May be used in Multi-frame
I0Ds to describe parameters that change on a per frame basis.

Attribute that (usually) includes the string "Code Sequence” in the Attribute Name and has a VR
of SQ (Sequence of ltems). lts purpose is to encode concepts using code values and optional
text meanings from coding schemes. Section 8.1 through Section 8.8 specify the Attributes of
which the Sequence Items (Attribute Sets) of Code Sequence Attributes are constructed.

3.9 Character Handling Definitions

This part of the standard makes use of the following terms defined in [ISO/IEC 2022]:

Coded character set; code
Code extension

Escape sequence

3.10 Radiotherapy

See [ISO/IEC 2022].
See [ISO/IEC 2022].
See [ISO/IEC 2022].

This Part of the Standard is based on the concepts developed in [IEC 61217] and makes use of the following terms defined in it:

FIXED REFERENCE system
GANTRY system

BEAM LIMITING DEVICE
system

WEDGE FILTER system

X-RAY IMAGE RECEPTOR
system

See [IEC 61217].
See [IEC 61217].
See [IEC 61217].

See [IEC 61217].
See [IEC 61217].
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PATIENT SUPPORT system

TABLE TOP ECCENTRIC
system

TABLE TOP system

3.11 Macros

Attribute Macro

See [IEC 61217].
See [IEC 61217].

See [IEC 61217].

A set of Attributes that are described in a single table that is referenced by multiple Module or
other tables.

3.12 Device Independent Pixel Values

This Part of the Standard makes use of the following terms defined in PS3.14:

P-Value

Profile Connection Space Value

(PCS-Value)

The definition in PS3.14 is "A device independent value defined in a perceptually linear grayscale
space. The output of the DICOM Presentation LUT is P-Values, i.e., the pixel value after all
DICOM defined grayscale transformations have been applied. P-Values are the input to a
Standardized Display System."

A device independent color value that is created by the application of the transformation specified
in an ICC profile.

3.13 Codes and Controlled Terminology Definitions

This Part of the Standard makes use of the following terms defined in PS3.16:

Baseline Context Group
Identifier (BCID)

Defined Context Group Identifier

(DCID)

Context Group
Context Group Version
Context ID (CID)
Mapping Resource
Relationship Type

DICOM Content Mapping
Resource (DCMR)

Template
Template ID (TID)
Value Set

Baseline Template Identifier
(BTID)

Defined Template Identifier
(DTID)

Coding schemes

See PS3.16.

See PS3.16.

See PS3.16.
See PS3.16.
See PS3.16.
See PS3.16.
See PS3.16.
See PS3.16.

See PS3.16.
See PS3.16.
See PS3.16.
See PS3.16.

See PS3.16.

See PS3.16.
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3.14 Reference Model Security Architecture Definitions

This Part of the Standard makes use of the following terms defined in [ISO 7498-2]:

Digital Signature The definition is "Data appended to, or a cryptographic transformation of, a data unit that allows
a recipient of the data unit to prove the source and integrity of that unit and protect against forgery
e.g., by the recipient."

Data Confidentiality The definition is "the property that information is not made available or disclosed to unauthorized
individuals, entities or processes."

Data Origin Authentication The definition is "the corroboration that the source of data received is as claimed."

Data Integrity The definition is "the property that data has not been altered or destroyed in an unauthorized
manner."

Key Management The definition is "the generation, storage, distribution, deletion, archiving and application of keys

in accordance with a security policy."

3.15 Security Definitions

This Part of the Standard makes use of the following terms defined in [ECMA 235]:

Security Context The definition is "security information that represents, or will represent a Security Association to
an initiator or acceptor that has formed, or is attempting to form such an association."

3.16 DICOM Security Profiles

This Part of the Standard makes use of the following terms defined in PS3.15:

Message Authentication Code See PS3.15.
(MAC)

Certificate See PS3.15.

3.17 Multi-dimensional Definitions

Reference Coordinate System The RCS is the spatial coordinate system in a DICOM Frame of Reference. It is the chosen origin,

(RCS) orientation and spatial scale of an Image IE in a Cartesian space. The RCS is a right-handed
Cartesian coordinate system i.e., the vector cross product of a unit vector along the positive x-axis
and a unit vector along the positive y-axis is equal to a unit vector along the positive z-axis. The
unit length is one millimeter. Typically, the Image IE contains a spatial mapping that specifies the
relationship of the image samples to the Cartesian spatial domains of the RCS.

Ophthalmic Coordinate System The Ophthalmic Coordinate System is used as the Frame of Reference that establishes the
spatial relationship relative to the corneal vertex. The corneal vertex is the point located at the
intersection of the patient's line of sight (visual axis) and the corneal surface. See
Section C.8.30.3.1.4 for further explanation.

Fiducial A fiducial is some unique feature or landmark suitable as a spatial reference or correlation between
similar objects. The fiducial may contribute to the definition of the origin and orientation of a
chosen coordinate system. Identifying fiducials in different data sets is a common means to
establish the spatial relationship between similar objects.

Fiducial Point A Fiducial Point defines a specific location of a Fiducial. A Fiducial Point is relative an image or
to an RCS.

Multi-Planar Reconstruction Also called Multi-Planar Reformatting. A data visualization created by sampling volume data,

(MPR) typically represented by a stack of image planes, that lies in the neighborhood of the intersection

of the volume with a plane, curved plane, slab or curved slab.
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Planar MPR

Volumetric Presentation State
(VPS)

Volumetric Presentation State
Reference Coordinate System
(VPS-RCS)

Volumetric Presentation View

An MPR where the samples are centered on a single plane intersected with the volume.

A Presentation State that defines a transformation from 3D spatial input data (volume) to 2D
spatial output data, with or without affecting other dimensions such as temporal.

The Reference Coordinate System to which inputs to a Volumetric Presentation State are
registered and to which Attribute Values of a Volumetric Presentation State are referenced (unless
stated otherwise).

A presentation, with two spatial dimensions, of volume data.

3.18 Display Equipment Definitions

Display System, as applies to
emissive displays only

Display Subsystem

Display Device

See “Display System” in PS3.14.
A part of a Display System. A Display Subsystem consists of one Display Device and zero or
more other devices (such as controllers). A Display System has one or more Display Subsystems.
See [IEC 62563-1].

Note

The definition is "specific hardware/medium used to display images presented through
an analogue or digital interface".

3.19 Digital Input Values To Display Systems

Digital Driving Level (DDL)

See “Digital Driving Level (DDL)” in PS3.14.
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4 Symbols and Abbreviations

The following symbols and abbreviations are used in this Part of the Standard.

ACR
ASCII
AE

ANSI
BEV
Brachy
BRHC
cc

CDA
CEN TC251
CCIR
Chest CAD
CTV

cw
DICOM
DIMSE
DIMSE-C
DIMSE-N
DRR
DVH

EPI

EPID
GTV

Gy
HISPP
HL7
HMD
ICRU

IEC

American College of Radiology

American Standard Code for Information Interchange
Application Entity

American National Standards Institute

Beam's-eye view

Brachytherapy

Bottom Right Hand Corner

Counter-clockwise

Clinical Document Architecture (HL7)

Comité Européen de Normalisation - Technical Committee 251 - Medical Informatics
Consultative Committee, International Radio
Computer-Aided Detection and/or Computer-Aided Diagnosis for chest radiography
Clinical target volume

Clockwise

Digital Imaging and Communications in Medicine
DICOM Message Service Element

DICOM Message Service Element-Composite
DICOM Message Service Element-Normalized
Digitally-reconstructed radiograph

Dose-volume histogram

Electronic Portal Image

Electronic Portal Imaging Device

Gross tumor volume

Gray

Healthcare Information Standards Planning Panel
Health Level 7

Hierarchical Message Description (HL7)

International Commission on Radiation Units
Information Entity

International Electrotechnical Commission
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IEEE Institute of Electrical and Electronics Engineers

IHE Integrating the Healthcare Enterprise

] Instance |dentifier (HL7)

IoD Information Object Definition

ISO International Standards Organization

ITU-T International Telecommunications Union - Telecommunications Standardization Sector
IVOCT Intravascular Optical Coherence Tomography

JIRA Japan Medical Imaging and Radiological Systems Industries Association
JPIP JPEG 2000 Interactive Protocol

LUT Lookup Table

MAC Message Authentication Code

Mammography Computer-Aided Detection and/or Computer-Aided Diagnosis for Mammography
CAD

MeV Mega electron Volt

MLC Multileaf (multi-element) collimator

MSDS Healthcare Message Standard Developers Sub-Committee

MU Monitor unit

Mv Megavolt

NaN Not a Number (see IEEE 754)

NEMA National Electrical Manufacturers Association

oD Object Identifier (ISO 8824)

OPT Ophthalmic Tomography

oSl Open Systems Interconnection

PDF Portable Document Format

PTV Planning target volume

R&V Record and verify

RCS Reference Coordinate System

ROI Region of interest

RT Radiotherapy

SAD Source-axis distance

SCP Service Class Provider

SCTP Structured Clinical Trial Protocol (HL7)

SCuU Service Class User
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SD
SID
SOD
SOP
SPL
SR
SSD
TLHC
uiD
uuIiD
XDS
XML

Structured Documents (HL7)

Source Image Receptor Distance

Source Object Distance

Service-Object Pair

Structured Product Labeling (HL7)
Structured Reporting

Source-skin distance

Top Left Hand Corner

Unique Identifier

Universal Unique Identifier (ISO/IEC 11578)
Cross-Enterprise Document Sharing Profile (IHE)

Extensible Markup Language
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5 Conventions

5.1 Entity-Relationship Model
5.1.1 Entity

An entity is used in an Entity-Relationship (E-R) model to represent a Real-World Object, class of Real-World Objects, or DICOM
data representation (such as an 10D or Module). An entity is depicted as shown in Figure 5.1-1.

Entity Name

Figure 5.1-1. Entity Convention
5.1.2 Relationship

A relationship, which defines how entities are related, is depicted as a diamond within this Part of the DICOM Standard as shown in

Figure 5.1-2.
Source a relationshil b Destination
Entity Name i Entity Name

Figure 5.1-2. Relationship Convention

The relationship is read from source to destination entity as indicated by the arrows. The a and b show the source and destination
cardinality of the relationship respectively. The following cardinalities are permitted:

a. (a=1,b=1)-one source entity is related to one destination entity

b. (a=1, b=0-n)-one source entity is related to zero or more destination entities

c. (a=1,b=1-n)-one source entity is related to one or more destination entities

d. (a=1-n,b=1)-one or more source entities are related to one destination entity

e. (a=1-n,b=0-n)-one or more source entities are related to zero or more destination entities
f. (a=1-n,b=1-n) - one or more source entities are related to one or more destination entities

In a relationship where (a = 1-n, b = 1-n) the values of the source and destination cardinalities may be different. The value "n" simply
denotes one or more.

Note

DICOM has added the use of arrows to the E-R diagramming conventions often used in other literature. This has been done
to avoid the possibility of inferring an incorrect relationship that can result from reading a relationship in the reverse order of
that intended. For example, a relationship "Cat Catches Mouse" could be read "Mouse Catches Cat" if the arrows were not
present.

A relationship may be bi-directional (i.e., the relationship is true in both directions). In such a case, the convention used is arrows
pointing toward both the source and the destination entities.
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5.2 Sequences

Certain Tables in this Standard describe Sequences of ltems by using the symbol: '>'. The symbol '>' precedes the Attribute (or
Module) Name of the members of an ltem. All marked Attributes (or Modules) belong to the generic description of an ltem that may
be repeated to form a Sequence of Items. This Sequence of ltems is nested in the Attribute (or Module) that precedes in the table
the first member marked with a ">'".

Note

The following table describes the "Referenced Series Sequences" Attribute as a Sequence of one or more ltems where each
Item contains the three Attributes marked by a ">'. The Sequence of Items is nested inside the value of the Referenced Series
Sequence Attribute. The following Attribute (not marked) is not part of the Items of the Sequence.

Referenced Series Sequence

>Series Date

>Series Time

>Series Instance UID
Modality

This notation may be used to create nested hierarchical structures by using '>>' at the second level of nesting and so on.

The Type of the Sequence attribute defines whether the Sequence attribute itself must be present, and the Attribute Description of
the Sequence attribute may define whether and how many ltems shall be present in the Sequence. The Types of the attributes of the
Data Set included in the Sequence, including any conditionality, are specified within the scope of each Data Set, i.e., for each ltem
present in the Sequence. See PS3.5.

For describing the number of items in the attribute description the following sentences are preferred:

Sequence Attribute Type Number of Items Sentence
1or1C 1 Only a single Item shall be included in this Sequence.
1or1C 1-n One or more ltems shall be included in this Sequence.
20r2C 0-1 Zero or one Iltem shall be included in this Sequence.
20r2C 0-n Zero or more ltems shall be included in this Sequence.
3 1 Only a single Item is permitted in this Sequence.
3 1-n One or more ltems are permitted in this Sequence.

Note

The encoding of empty sequence attributes is described in PS3.5.

In a number of cases for Normalized 10Ds, the Data Element Type and Conditions are defined in the appropriate Service definition
in PS3.4, in other cases in the attribute description in PS3.3. It is not necessary to specify for any Attribute within a Sequence the
condition that it is "required if a Sequence ltem is present", since this is always implicit, whether or not there are additional requirements.

5.3 Triplet Encoding of Structured Data (Retired)

This section has been retired. See Section 8.

5.4 Attribute Macros

Some tables contain references to Attribute Macros. This convention is used in cases where the same Attributes are used in multiple
tables or multiple places in one Module. The reference means that the Attributes of the Attribute Macro shall be included in the Module
in place of the row that contains the reference to the Attribute Macro.
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In some cases, the Attribute Macro is used in a Sequence (the VR of the Data Element in which the Attribute is encoded is SQ, see
PS3.5). When this is done, the reference is preceded by one or more ">" characters. The number of ">" characters indicates the level
in the sequence that all of the Attributes in the Attribute Macro occupy.

There may be specialization of the description of the Attributes in the Attribute Macro. In these cases, this specialization is described
in the Description column of the Module.

Following is an example of this convention.

Table 5.4-1 is an example of a Module table using the Attribute Macro convention.

Table 5.4-1. Example Module Table

Attribute Name Tag Type Attribute Description
Attribute A (aaaa,aaaa) 1 This is an example.
Attribute B Sequence (bbbb,bbbb) 1 This is an example of a Sequence Attribute
>Include Table 5.4-2 “Example Macro Attributes” In this Module, Attribute D (dddd,dddd) is Type
1

Table 5.4-2 is an example of the Attribute Macro referenced in Table 5.4-1.

Table 5.4-2. Example Macro Attributes

Attribute Name Tag Type Attribute Description
Attribute C (cccece,cece) 1 This is an example.
Attribute D (dddd,dddd) 3 This Attribute is generally a Type 3.

The contents of the Example Module Table, if it had not been described with the Example Macro would have been as shown in
Table 5.4-3.

Table 5.4-3. Example Module Table Without The Use of An Attribute Macro

Attribute Name Tag Type Attribute Description
Attribute A (aaaa,aaaa) 1 This is an example.
Attribute B Sequence (bbbb,bbbb) 1 This is an example of a Sequence Attribute.
>Attribute C (cccee,cece) 1 This is an example.
>Attribute D (dddd,dddd) 1 In this Module, this Attribute has been specialized to
Type 1 as indicated in Table 5.4-1.

5.5 Types and Conditions in Normalized IODs

When a Normalized Information Object Definition in PS3.3 invokes Modules (e.g., the SOP Common Module) or Attribute Macros
that are specified with Data Element Types, those specified Data Element Types and Conditions do not apply. Rather, the Data Element
Types and Conditions have to be specified for each Attribute for both SCU and SCP in the appropriate Service definition in PS3.4.
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6 DICOM Information Model

The DICOM Information Model defines the structure and organization of the information related to the communication of medical images.
Figure 6-1 shows the relationships between the major structures of the DICOM Information Model.

Service Class
Specification
1
n
SOP Class(es)

1
[ B

1 1 Information
Service Group Object
Definition
1

n

DIMSE Services .
or Media Storage Attributes

Services

Figure 6-1. Major Structures of DICOM Information Model

6.1 Information Object Definition

An Information Object Definition (IOD) is an object-oriented abstract data model used to specify information about Real-World Objects.
An 10D provides communicating Application Entities with a common view of the information to be exchanged.

An 10D does not represent a specific instance of a Real-World Object, but rather a class of Real-World Objects that share the same
properties. An IOD used to generally represent a single class of Real-World Objects is called a Normalized Information Object. An
10D that includes information about related Real-World Objects is called a Composite Information Object.

6.1.1 Composite IOD

A Composite 10D is an Information Object Definition that represents parts of several entities included in the DICOM Model of the Real
World. This Model is introduced in Section 7. Such an IOD includes Attributes that are not inherent in the Real-World Object that the
10D represents but rather are inherent in related Real-World Objects.

These related Real-World Objects provide a complete context for the exchanged information. When an instance of a Composite IOD
is communicated, this entire context is exchanged between Application Entities. Relationships between Composite 10D Instances
shall be conveyed in this contextual information.

The Composite IODs are specified in Annex A.

6.1.2 Normalized IOD

A Normalized 10D is an Information Object Definition that generally represents a single entity in the DICOM Model of the Real World.

When an instance of a Normalized 10D is communicated, the context for that instance is not actually exchanged. Instead, the context
is provided through the use of pointers to related Normalized 10D Instances.

The Normalized IODs are specified in Annex B.
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6.2 Attributes

The Attributes of an 10D describe the properties of a Real-World Object Instance. Related Attributes are grouped into Modules that
represent a higher level of semantics documented in the Module Specifications found in Annex C.

Attributes are encoded as Data Elements using the rules, the Value Representation and the Value Multiplicity concepts specified in
PS3.5. For specific Data Elements, the Value Representation and Value Multiplicity are specified in the Data Dictionary in PS3.6.

When multiple modules containing the same Attributes(s) are included in an 10D, the Attribute shall be encoded only once into a Data
Element.

6.3 On-line Communication and Media Storage Services

For on-line communication the DIMSE Services allow a DICOM Application Entity to invoke an operation or notification across a network
or a point-to-point interface. DIMSE Services are defined in PS3.7.

For media storage interchange, Media Storage Services allow a DICOM Application Entity to invoke media storage related operations.
Note

These Media Storage Services are discussed in PS3.10.

6.3.1 DIMSE-C Services

DIMSE-C Services are services applicable only to a Composite 10D, except for C-FIND that may apply to both normalized and com-
posite instances. DIMSE-C Services provide only operation services.

6.3.2 DIMSE-N Services

DIMSE-N Services are services applicable only to a Normalized I0D. DIMSE-N Services provide both operation and notification services.

6.4 DIMSE Service Group

A DIMSE Service Group specifies one or more operations/notifications defined in PS3.7 that are applicable to an 10D.

DIMSE Service Groups are defined in PS3.4 in the specification of a Service-Object Pair Class.

6.5 Service-Object Pair (SOP) Class

A Service-Object Pair (SOP) Class is defined by the union of an I0OD and a DIMSE Service Group. The SOP Class definition contains
the rules and semantics that may restrict the use of the services in the DIMSE Service Group and/or the Attributes of the 10D.

The selection of SOP Classes is used by Application Entities to establish an agreed set of capabilities to support their interaction.
This negotiation is performed at association establishment time as described in PS3.7. An extended negotiation allows Application
Entities to further agree on specific options within a SOP Class.

Note

The SOP Class as defined in the DICOM Information Model is equivalent in ISO/OSI terminology to the Managed Object
Class. Readers familiar with object oriented terminology will recognize the SOP Class operations (and notifications) as
comprising the methods of an object class.

6.5.1 Normalized and Composite SOP Classes
DICOM defines two types of SOP Classes, Normalized and Composite. Normalized SOP Classes are defined as the union of a Nor-

malized IOD and a set of DIMSE-N Services. Composite SOP Classes are defined as the union of a Composite IOD and a set of
DIMSE-C Services.
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Note

SOP Class Specifications play a central role for defining DICOM conformance requirements. It allows DICOM Application
Entities to select a well-defined application level subset of the DICOM V3.0 Standard to which they may claim conformance.
See PS3.2.

6.6 Association Negotiation

Association establishment is the first phase of communication between peer DICOM compliant Application Entities. The Application
Entities shall use association establishment to negotiate which SOP Classes can be exchanged and how this data will be encoded.

Association Negotiation is defined in PS3.7.

6.7 Service Class Specification

A Service Class Specification defines a group of one or more SOP Classes related to a specific function that is to be accomplished
by communicating Application Entities. A Service Class Specification also defines rules that allow implementations to state some pre-
defined level of conformance to one or more SOP Classes. Applications may conform to SOP Classes as either a Service Class User
(SCU) or Service Class Provider (SCP).

Service Class Specifications are defined in PS3.4.
Note

Such interaction between peer Application Entities work on a 'client/server model'. The SCU acts as the 'client’, while the
SCP acts as the 'server'. The SCU/SCP roles are determined during association establishment.
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7 DICOM Model of the Real World

Figure 7-1a, Figure 7-1b and Figure 7-3 depict the DICOM view of the Real-World that identifies the relevant Real-World Objects and
their relationships within the scope of the DICOM Standard. It provides a common framework to ensure consistency between the
various Information Objects defined by the DICOM Standard.

| Equipment | |FrameofReference |<-

0-1
spatially defines
1-n

1

0-n 0-n
- - — 1
| Presentation State |<- -—l Registration spatially defines
1-n

0-n 0-n
| MR Spectroscopy |<- ->| Fiducials |

0- 0-
| Radiotherapy Objects n|<-'>| - Image |

0-n 0-n
| Encapsulated Document |<-'>| Raw Data |

0-n 0-n
| Real-World Value Mapping |<-'>| Waveform |

0-n 0-n
| Stereometric Relationship |<--—| SR Document |

0-n 0-n

| Measurements |<- ->| Surface |

0-n

Tractography Results

Figure 7-1a. DICOM Model of the Real World
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1 1

0-1

Lookup Table Presentation LUT

Figure 7-1b. DICOM Model of the Real World - PRINT

Film Session I0D
1

0-n
Film Box IOD

1
A

references
1

| Annotation 10D | [ Image Box 10D |

1-n
0-1

[ Presentation LUT 10D |

Printer IOD

1-n

0-1

Print Job 10D

Figure 7-2b. DICOM Information Model - PRINT
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Figure 7-2c. DICOM Information Model - RADIOTHERAPY
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Figure 7-2d. DICOM Information Model - IMPLANT TEMPLATES
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1 1 1
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Imaging
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Figure 7-3. Model of the Real World for the Purpose of Modality-IS Interface
7.1 DICOM Information Model

The DICOM Information Model is derived from the DICOM Model of the Real World. The DICOM Information Model presented by
Figure 7-2b, Figure 7-2c and Figure 7-2d identify the various |0ODs specified by this Standard and their relationships. There is not always
a one-to-one correspondence between DICOM Information Object Definitions and Real-World Objects. For example a Composite
10D contains Attributes of multiple real-world objects such as series, equipment, frame of reference, study and patient.

The entities in Figure 7-2b, Figure 7-2¢ and Figure 7-2d correspond to I0Ds defined in Annex A, Annex B and Annex C.

7.2 Organization of Annexes A, B and C

Annex A defines Composite IODs (e.g., Images) acquired on a number of Modalities (e.g., CT, MR, NM, US, CR, Secondary Capture).
These Composite |ODs reference Modules found in Annex C.

Annex B defines Normalized |IODs (e.g., Film Session, Print Job) for a number of Service Classes specified in PS3.4. These Normalized
I0Ds reference Module definitions found in Annex C.

7.3 Extension of the DICOM Model of the Real World

For the purpose of the Basic Worklist Management Service Class and the Modality Performed Procedure Step SOP Classes an en-
hancement of the original DICOM Model of the Real World is made, as depicted in Figure 7-3.

Annex B “Integration of Modality Worklist and Modality Performed Procedure Step in The Original DICOM Standard (Informative)” in
PS3.17 discusses the relationship of this extension to the original DICOM model of the real world.
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Figure 7-3 is an abstract description of the real world objects invoked in the Modality-IS Interface. It is not to be seen as a database
scheme for an implementation.

7.3.1 Definition of the Extensions of the DICOM Real World Model
7.3.1.1 Patient

A Patient is a human or animal receiving, or registered to receive, healthcare services, or the subject of one or more studies for some
other purpose, such as research.

Note

In some circumstances, multiple humans or animals may be studied simultaneously, and for the purpose of the model are
identified as a single Patient. E.g., a mother and one or more fetuses during antepartum obstetric ultrasound, multiple spe-
cimens in a single tissue microarray, or a group of multiple research small animals imaged simultaneously.

7.3.1.2 Service Episode and Visit

A Service Episode is a collection of events, aggregated during an interval bounded by start and stop times. A Service Episode is the
context in which the treatment or management of an arbitrary subset of a Patient's medical conditions occurs. The definition of the
start time, stop time, and included events of a Service Episode is entirely arbitrary; it may include a single outpatient visit or a hospit-
alization, or extend over significant period of time, e.g., the duration of a pregnancy, or an oncology treatment regimen, or a cardiac
episode from infarction through rehabilitation. A Service Episode may involve one or more Healthcare Organizations (administrative
entities that authorize Healthcare Providers to provide services within their legal administrative domain, e.g., hospitals, private physician's
offices, multispecialty clinics, nursing homes).

A subset of Service Episode, the Visit, is the collection of events that fall under the accountability of a particular Healthcare Organiz-
ation in a single facility. A Visit may be associated with one or more physical locations (e.g., different rooms, departments, or buildings)
within the Healthcare Organization's definition of a facility, with admission and discharge diagnoses and with time boundaries of the
visit.

Note

1. The Visitis a part of the Service Episode. The Service Episode describes several administrative aspects of healthcare,
while the Visit is limited to the description of one visit of a Patient to a facility.

2. Inthe context of the Modality Worklist SOP Class, the attributes of the Service Episode are defined in the Visit modules.

3. The attributes for Visit often use the term "admission" for historical reasons, although a visit in an ambulatory clinic does
not involve an admission as an in-patient.

7.3.1.3 Imaging Service Request

An Imaging Service Request is a set of one or more Requested Procedures selected from a list of Procedure Types. An Imaging
Service Request is submitted by one authorized imaging service requester to one authorized imaging service provider in the context
of one Service Episode. An Imaging Service Request includes pertinent specific and general information. Each instance of an Imaging
Service Request carries the information common to one or more Requested Procedures requested at the same moment. An Imaging
Service Request may be associated with one or more Visits that occur within the same Service Episode. The existence of an Imaging
Service Request will typically result in the creation of one or more Imaging Service Reports and the distribution of Imaging Service
Reports to one or more destinations.

In the context of the Modality Worklist the information provided by the Imaging Service Request aims at performing one or more
imaging procedures, i.e., at acquiring new images.

7.3.1.4 Procedure Type

A Procedure Type identifies a class of procedures. In the context of imaging services, a Procedure Type is an item in a catalog of
imaging procedures that can be requested and reported upon in an imaging service facility. An instance of a Procedure Type typically
has a name and one or more other identifiers. A Procedure Type is associated with one or more Procedure Plans.
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Note

The information content of this entity relates to the general identification of a Procedure Type rather than to its decomposition
into the protocol(s) required to perform a specific instance of a Requested Procedure for a particular Patient.

7.3.1.5 Requested Procedure

A Requested Procedure is an instance of a Procedure of a given Procedure Type. An instance of a Requested Procedure includes
all of the items of information that are specified by an instance of a Procedure Plan that is selected for the Requested Procedure by
the imaging service provider. This Procedure Plan is defined by the imaging service provider on the basis of the Procedure Plan
templates associated with the considered Procedure Type. An Imaging Service Request may include requests for several different
Requested Procedures. The purpose of this entity is to establish the association between Imaging Service Requests and Procedure
Types, to convey the information that belongs to this association and to establish the relationships between Requested Procedures
and the other entities that are needed to describe them. A single Requested Procedure of one Procedure Type is the smallest unit
of service that can be requested, reported, coded and billed. Performance of one instance of a Requested Procedure is specified by
exactly one Procedure Plan. A Requested Procedure leads to one or more Scheduled Procedure Steps involving Protocols as specified
by a Procedure Plan. A Requested Procedure may be associated with one or more Visits. A Requested Procedure may involve one
or more pieces of equipment.

7.3.1.6 Scheduled Procedure Step

A Modality Scheduled Procedure Step is an arbitrarily defined scheduled unit of service, that is specified by the Procedure Plan for
a Requested Procedure. A Modality Scheduled Procedure Step prescribes a Protocol, which may be identified by one or more protocol
codes. A Modality Scheduled Procedure Step involves equipment (e.g., imaging Modality equipment, anesthesia equipment, surgical
equipment, transportation equipment), human resources, consumable supplies, location, and time (e.g., start time, stop time, duration).
While in the context of imaging services the scheduling of a Modality Scheduled Procedure Step might include only a general desig-
nation of imaging Modality that could be satisfied by multiple pieces of the same equipment type, the performance of one instance of
a Modality Scheduled Procedure Step involves one and only one piece of imaging Modality equipment.

The performance of a Modality Scheduled Procedure Step may result in the creation of zero or more Modality Performed Procedure
Step instances.

Note

1. The Procedure Step entity is provided to support management of the logistical aspects of procedures (e.g., materials
management, human resources, scheduling). The full definition of the contents of Procedure Steps and protocols ac-
cording to which they are performed is implementation dependent and is beyond the scope of this Standard.

2. A Modality Scheduled Procedure Step may contribute to more than one Requested Procedure (e.g., a Modality
Scheduled Procedure Step requiring an intravenous iodine contrast injection might be shared by an intravenous pyelogram
and a CT examination). However, for billing purposes an instance of a Modality Scheduled Procedure Step is typically
considered to be a part of only one Requested Procedure.

7.3.1.7 Procedure Plan

A Procedure Plan is a specification that defines the set of Protocols that must be done in order to perform the Scheduled Procedure
Steps of a Requested Procedure. Each Scheduled Procedure Step is performed according to a single Protocol, which may be identified
by one or more Protocol Codes. The Protocols actually performed during a Procedure Step may differ from those prescribed in the
related Procedure Plan. Audit of actually performed Protocols versus the prescribed Procedure Plan is an important element of
quality control, but is not specified by this Standard.

Note

The fact that Protocols Codes are in a given order in a Procedure Plan is not evident in Figure 7-3. However, the order of
Protocols is represented at the syntax level (i.e., as the sequence of items present in the Protocol Code Sequence (0040,0008)).
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7.3.1.8 Protocol

A Protocol is a specification of actions prescribed by a Procedure Plan to perform a specific Procedure Step. A Scheduled Procedure
Step contains only one Protocol, which may be conveyed by one or more Protocol Codes. Typically, the code or codes identifying a
Protocol instance would be selected from a catalog of protocols. Multiple Protocols may not exist in one Scheduled Procedure Step.

7.3.1.9 Modality Performed Procedure Step

A Performed Procedure Step is an arbitrarily defined unit of service that has actually been performed (not just scheduled). Logically
it corresponds to a Scheduled Procedure Step, but real-world conditions may dictate that what is actually performed does not correspond
exactly with what was requested or scheduled.

Note

For example, two or more Scheduled Procedure Steps, Requested Procedures or Imaging Service Requests may have been
generated by different Referring Physicians but may be satisfied be a single Performed Procedure Step at the discretion of
a Performing Physician or Operator. Alternatively, a single Scheduled Procedure Step may need to be satisfied by multiple
Performed Procedure Steps on different types or instances of equipment, due to clinical need or failure conditions, or over
extended periods of time.

It contains information describing the type of procedure actually performed. This information is represented by the Performed Protocol
that may be defined by one or more Protocol Codes.

A Requested Procedure results in the creation of zero or more Performed Procedure Steps.
A Scheduled Procedure Step results in the creation of zero or more Performed Procedure Steps.
The Performed Procedure Step contains information about its state (e.g., in progress, discontinued or completed).

A Modality Performed Procedure Step is a Performed Procedure Step that results from activity (such as the acquisition of images
from a Patient or other Imaging Subject) on a Modality.

It contains information describing the performance of a step of an imaging procedure, including data about the performance of the
procedure itself, and data for billing and material management.

The Modality Performed Procedure Step contains references to zero or more Series of Images and other Composite SOP Instances
that may be created as part of the procedure step. A particular Series is part of only one Modality Performed Procedure Step.

The purpose of the Modality Performed Procedure Step is to report what was performed; it does not imply any storage semantics.
While the MPPS represents a unit of service within a workflow, the specification of the workflow itself is beyond the scope of the
Standard, and the MPPS does not identify or control any subsequent activities to be performed.

Note

1. For example, a modality may create both "for processing" images for automated analysis and "for presentation" images
for human review from the same acquisition. The Standard does not specify whether the production of these is a single
unit of service, or two. A single Modality Performed Procedure Step instance could list both the "for processing" images
and the "for presentation" images, regardless of whether or not both sets of images were stored to the same or different
AEs, or indeed were stored at all, since the MPPS is independent of the storage semantics. Alternatively, the modality
may treat these two sets of images as two separate units of service, and send two separate MPPS Instances.

A Radiation Dose SR from the irradiation events of an acquisition could be referenced in the same MPPS Instance as
that of the acquired images, again irrespective of where such a Radiation Dose Structured Report might be sent, if at
all. Alternatively, the modality may treat the production of the Radiation Dose SR as a separate unit of service, and report
it in a distinct MPPS.

Another example is the case of thin and thick slice CT images acquired from the same acquisition (raw) data. When the
reconstruction of both sets of images is prospectively defined and automatically initiated by the protocol selection, then
both sets might be referenced from a single MPPS Instance. However, if the reconstruction of one or the other set is
performed retrospectively by manual intervention some time after the acquisition MPPS had been completed, the sub-
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sequent instances will necessarily be referenced in a new MPPS Instance, since the acquisition MPPS cannot be
modified once completed.

2. The completion of an MPPS may be a significant event that triggers or enables downstream activity, but it is not the intent
to require the modality to be configured to "manage" such activity. The "units of service" that the modality describes in
an MPPS, and how the modality relates those Performed Procedure Steps to Scheduled Procedure Steps, are imple-
mentation decisions beyond the scope of the Standard. The IHE Radiology Scheduled Workflow Profile provides addi-
tional guidance for implementation.

3.  An MPPS may describe instances that were acquired but that have not been, nor may ever be, stored. For example, a
modality may be capable of storing a CT acquisition as multiple single-frame CT Image Storage SOP Instances, as a
single multi-frame Enhanced CT Image Storage SOP Instance, or as several Enhanced CT Image Storage SOP Instances
that together comprise a Concatenation. An MPPS may describe all three possibilities, even though only one choice
may ultimately be stored, perhaps depending on the negotiated capabilities of the storage recipient. Alternatively, sep-
arate MPPS instances could be used for different storage SOP Classes.

4. The MPPS contains only the instances that the modality created, not instances converted and created subsequently in
response to a query (e.g., during legacy conversion).

5. The MPPS is not a substitute for, nor is equivalent to, a Storage Commitment request, nor an Instance Availability Noti-
fication.

7.3.1.10 General Purpose Scheduled Procedure Step (Retired)

Retired. See PS3.3-2011.

7.3.1.11 General Purpose Performed Procedure Step (Retired)

Retired. See PS3.3-2011.

7.3.1.12 Workitem (Retired)

Retired. See PS3.3-2011.

7.3.1.13 Clinical Document

A Clinical Document is a part of the medical record of a patient. A Clinical Document is a documentation of clinical observations and
services and has the following characteristics:

Persistence - A clinical document continues to exist in an unaltered state, for a time period defined by local and regulatory require-
ments.

Stewardship - A clinical document is maintained by an organization entrusted with its care.
Potential for authentication - A clinical document is an assemblage of information that is intended to be legally authenticated.
Context - A clinical document establishes the default context for its contents.

Wholeness - Authentication of a clinical document applies to the whole and does not apply to portions of the document without the
full context of the document.

Human readability - A clinical document is human readable.
Note

This definition is from ANSI/HL7 CDA R1.0-2000, and HL7 v3 CDA R2-2005.

Clinical Documents may provide significant context for the performance of imaging and related procedures, e.g., patient clinical history,
pre-imaging-procedure lab test results, or patient advance medical directives.
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Clinical Documents may be associated with Service Episodes, Service Requests, Requested Procedures, or other entities subsidiary
to the Patient in the Real-World Model. Such associations are not explicitly modeled for the purposes of the Modality-IS context.

Clinical Documents are one sub-class of the class of healthcare Structured Documents; Structured Documents, in general, are not
necessarily related to a patient. Structured Documents may be used for imaging procedure operational instructions, e.g., in product
labeling, Procedure Plans, or patient care plans.

Note

1. The format and semantics of Structured Documents, including Clinical Documents, are defined outside the scope of the
DICOM Standard (e.g., by HL7). DICOM provides the means to reference Structured Documents within the Modality-
IS context.

2. The general class of Structured Documents is not modeled in the Real-World Model; only specific sub-classes, e.g.,
Clinical Documents, are modeled.

7.4 Extension of the DICOM Model of the Real World for the General Purpose
Worklist (Retired)

Retired. See PS3.3-2011.
7.5 Organizing Large Sets of Information
For the purpose of accommodating large sets of frames in Multi-frame Image SOP Instances the Real-World Entity Relationship

Diagram has been extended to describe the relationships of these instances: Concatenation (see Section 7.5.1) and Dimension Or-
ganization (see Section 7.5.2). Figure 7.5-1 depicts the additions to Figure 7-1a.

1
is the subject of
1-n

| Study | | Equipment | |FrameofReference|

spatially
or temporally
defines
0-n

1 1

= Specifies
<0m® organization of.

1-n

Image
(Multi-frame)

Figure 7.5-1. Extension of the Real World Model with Concatenations and Dimensions
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7.5.1 Concatenation

For implementation specific reasons (such as practical limits on the maximum size of an individual SOP Instance) the content of a
multi-frame image may need to be split into more than one SOP Instance. These SOP Instances together form a Concatenation,
which is a group of SOP Instances within a Series that is uniquely identified by Concatenation UID (0020,9161).

7.5.2 Dimension Organization

The Dimension Organization contains a set of dimensions. A dimension is a set of attributes that change on a per-frame basis in a
manner that is known before the image is acquired, are defined by the generating application and are especially intended for
presentation. Other attributes may also change on a per-frame basis but if they are not present in the Dimension Organization, they
are not considered significant as a dimension for organizational purposes.

Receiving applications shall use the order of dimensions for guidance when presenting images if the Multi-frame Dimension Module
is present. The first item of the Dimension Index Sequence shall be the slowest varying index.

Note

See Section C.7.6.17 for an example.

7.6 Extension of the DICOM Model of the Real World for Clinical Trials and Re-
search

The DICOM Model of the Real World is extended for Clinical Trials and research with the addition of several objects whose relationships
to each other and existing DICOM Real World objects are shown in Figure 7.6-1.

Attributes of the Clinical Trial Sponsor, Clinical Trial Protocol, Clinical Trial Subject, and Clinical Trial Site objects are represented in
the Clinical Trial Subject Module within the Patient IOD. Attributes of the Clinical Trial Time Point object are represented in the Clinical
Trial Study Module within the Study IOD. The Clinical Trial Coordinating Center attribute is represented in the Clinical Trial Series
Module within Image IODs.

Clinical Trial
Sponsor

Clinical Trial
Time Point

Clinical Trial Site Series

1-n
0-1
Clinical Trial
Coord. Center

Figure 7.6-1. DICOM Model of the Real World - Clinical Trials and Research
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7.6.1 Clinical Trial and Research Information Entities

For the purpose of Clinical Trial and Research Information, an extension of the DICOM Model of the Real World is made, as depicted
in Figure 7.6-1.

7.6.1.1 Clinical Trial Sponsor

A Clinical Trial Sponsor identifies the agency, group, or institution responsible for conducting and/or funding the clinical trial or research,
and for assigning a Protocol Identifier.

7.6.1.2 Clinical Trial Protocol

A Clinical Trial Protocol identifies the investigational Protocol in which the Subject has been enrolled. The Protocol has a Protocol
Identifier and Protocol Name, as well as information related to Ethics Committee, Institutional Review Board (IRB) or Institutional
Animal Care and Use Committees (IACUC) approval.

7.6.1.3 Clinical Trial Subject

A Clinical Trial Subject identifies the Patient who is enrolled as a Subject in the investigational Protocol.

7.6.1.4 Clinical Trial Site

A Clinical Trial Site identifies the location or institution at which the Subject is treated or evaluated and that is responsible for submitting
clinical trial or research data. Images and/or clinical trial data may be collected for a given Subject at alternate institutions, e.g., follow-
up scans at a satellite imaging center, but the Clinical Trial Site represents the primary location for Patient management and data
submission in the context of a clinical trial or research. In pre-clinical research with small animals, it is typically the single laboratory
or shared resource facility.

7.6.1.5 Clinical Trial Time Point

The Clinical Trial Time Point identifies an imaging Study within the context of a series of longitudinal data acquisitions in an investig-
ational protocol. A Time Point defines a set of studies that are grouped together as a clinical time point or submission in a clinical trial
or for other research.

7.6.1.6 Clinical Trial Coordinating Center

The Clinical Trial Coordinating Center identifies the institution responsible for coordinating the collection, management, processing,
and/or analysis of images and associated data for Subjects enrolled in a clinical trial or research. Within a given Clinical Trial Protocol,
there may be multiple Clinical Trial Coordinating Centers, each handling different aspects of the clinical data submitted by the Clinical
Trial Sites. In pre-clinical research with small animals, it may be a facility where post processing is performed, separate from the
laboratory where the data is acquired.

7.7 Extension of the DICOM Model of the Real World for Hanging Protocols

The DICOM Model of the Real World is extended for Hanging Protocols with the addition of an entity that is separate from the rest of
the DICOM Real World objects, as shown in Figure 7.7-1. A Hanging Protocol is not associated with any specific objects in the existing
DICOM Information Model, because it is not associated with a specific patient. There is no hierarchy applied to Hanging Protocol
objects.

Hangin
Protocol

Figure 7.7-1. DICOM Model of the Real World - Hanging Protocol
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7.7.1 Hanging Protocol Information Entity

A Hanging Protocol entity specifies the viewing preferences of a specific user or group, for a specific type of study (Modality, Anatomy,
Laterality combination, and optionally Procedure, and/or Reason). A Hanging Protocol definition includes descriptors that identify the
Hanging Protocol, the creator, the type of study it addresses, the type of image sets to display, the intended display environment, and
the intended layout for the screen(s).

7.8 Extension of the DICOM Model of the Real World for Color Palettes

The DICOM Model of the Real World is extended for Color Palettes with the addition of an entity that is separate from the rest of the
DICOM Real World objects, as shown in Figure 7.8-1. A Color Palette is not associated with any specific objects in the existing DICOM
Information Model, because it is not associated with a specific patient. There is no hierarchy applied to Color Palette objects.

Color
Palette

Figure 7.8-1. DICOM Model of the Real World - Color Palette

7.8.1 Color Palette Information Entity

A Color Palette entity specifies a color palette suitable for application to an image with a single channel of information (grayscale) to
render it in color, i.e., pseudo-coloring.

7.9 Extension of the DICOM Model of the Real World for Specimens

The DICOM Model of the Real World is extended for Specimens with the addition of several objects whose relationships to each
other and existing DICOM Real World objects are shown in Figure 7.9-1.

Attributes of the Specimen, Container, Component and Preparation Step objects are represented in the Specimen Module within the
Image 10Ds.
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Patient
1
1-n

Specimen
Physical Object

Preparation Step
Collect, Sample,
Stain, Process

Component
Base, Coverslip

Figure 7.9-1. DICOM Model of the Real World - Specimens

7.9.1 Specimen

A physical object (or a collection of objects) is a specimen when the laboratory considers it a single discrete, uniquely identified unit
that is the subject of one or more steps in the laboratory (diagnostic) workflow.

7.9.2 Container

Specimen containers (or just "containers") play an important role in laboratory (diagnostic) processes. In most, but not all, process
steps, specimens are held in containers, and a container often carries its specimen's ID. Sometimes the container becomes intimately
involved with the specimen (e.g., a paraffin block), and in some situations (such as examining tissue under the microscope) the con-
tainer (the slide and coverslip) become part of the optical path.

7.9.3 Container Component

Containers are often made up of components. For example, a "slide" is container that is made up of the glass slide, the cover slip
and the "glue" the binds them together.

7.9.4 Preparation Step

Before a slide is imaged, the preparation of the specimen (including sampling, processing and staining) will take place. Specimen
preparation is described as a sequence of time-stamped process steps. Multiple steps are possible, and may include sampling from
ancestor specimens.
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7.10 Extension of DICOM Model of the Real World for Implant Templates

For the purpose of Implant Template SOP Classes the DICOM Model of the Real World is described in this section. This subset of
the real-world model covers the requirements for the planning of surgical implantation of implants using 2D and/or 3D templates. In
this context, a Manufacturer may be a company, an institution or a person that issues Implant Templates.

Figure 7.10-1 is an abstract description of the Real World objects involved in Implant Templates.

1 1

1-n
Implant Template

1-n
1
1-n

Implant

Figure 7.10-1. Implant Template Model of the Real World

Implant Assembly
Template

0-n

1-n

Implant

Figure 7.10-2. Implant Assembly Template Model of the Real World

Implant Group
Template
0- 0-n

n
1-n 1-n

Implant Template
Group Variation
Dimension

Implant Template

Figure 7.10-3. Implant Template Group Model of the Real World
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7.11 Extension of the DICOM Model of the Real World for the Unified Procedure
Step (UPS)

The DICOM Model of the Real World is extended with the addition of a Unified Procedure Step object whose relationship to existing
DICOM Real World objects is shown in Figure 7.11-1.

1
| 1-n
Requested Procedure
0-1 ‘ 0-n
1-n 0-n
Unified
Procedure Step

| Worklist ” Composite | |

Objects

Composite
Objects

Figure 7.11-1. DICOM Model of the Real World - Unified Procedure Step
7.11.1 Unified Procedure Step

A Unified Procedure Step (UPS) represents an arbitrary unit of service. Unified Procedure Steps are generally scheduled in response
to a Requested Procedure, although a UPS may be triggered by other events, such as a scheduled calibration, completion of prior
work in a pipeline, etc.

The Unified Procedure Step (UPS) unifies the details of the procedure step that has been requested, the progress details during
performance, and the details of the procedure step actually performed. The details can describe the specific service activity, the
subject and/or data acted on, the originator and context of the request, the human/equipment/application resources involved, the
priority, date, time and location of the activity, and references to resulting output data.

Normally the details about the activity as performed correspond to the details of the activity as requested, however real-world conditions
may dictate that what is actually performed does not correspond exactly with what was requested or scheduled.

7.11.2 Worklist

A Worklist is an arbitrary collection of Unified Procedure Steps that share a common worklist label.

7.12 Extension of The DICOM Model of The Real World For Display System

The DICOM Model of the Real World is extended for Display System with the addition of an entity that is separate from the rest of
the DICOM Real World objects, as shown in Figure 7.12-1. A Display System is not associated with any specific objects in the existing
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DICOM Information model, because it is not associated with a specific patient. One Display System object is included in a Display
System 10D.

Display
System

Display Display
Device Subsystem

Configuration
1 1
is evaluated is evaluated
in terms of in terms of
0-1 0-1

1 1
is evaluated is evaluated
in terms of in terms of
0-1 0-1

Target Displa) f Luminance Visual
Luminance Calibratl)ém Lugg;ﬁﬂce Uniformity Evaluation
Characteristics Result Result Result
Mls__gasurement
quipment

Figure 7.12-1. DICOM Model of the Real World - Display System

A Display Subsystem represents the target of a Display QA task such as calibration. For example, a PACS reading station with one
color controller driving one display, and 4 grayscale displays each driven by two controllers is modeled as 5 Display Subsystems,
each of which can be the target of a Display QA task. A tablet represents one Display System with a Display Device but no externally

exposed controller. Although Display Subsystem may include components beyond the Display Device, this Model focuses on the
Display Device only.
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Figure 7.12-2. Display Subsystem Composition in the Display System I0OD

Figure 7.12-2 illustrates how the composition of Display Subsystems is represented in the Display System IOD.
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8 Encoding of Coded Entry Data

The primary method of incorporating coded entry data in DICOM IODs is the Code Sequence Attribute. Code Sequence Attributes
are encoded as a Sequence of Items using a macro that is described in this section. These Attributes typically include the string "Code
Sequence" in the Attribute Name. Their purpose is to encode terms by using codes from coding schemes.

Note

In this Standard, Code Sequence Attributes are defined for a variety of concepts, for example: Primary Anatomic Structure
Sequence (0008,2228) and other Attributes to describe anatomy; and Intervention Drug Code Sequence (0018,0029), to
document administration of drugs that have special significance in Imaging Procedures.

Each Item of a Code Sequence Attribute contains the triplet of Coding Scheme Designator (0008,0102), the Code Value (0008,0100)
(or Long Code Value (0008,0119) or URN Code Value (0008,0120)), and Code Meaning (0008,0104). Other optional and conditional
attributes may also be present.

For any particular Code Sequence Attributes, the range of codes that may be used for that attribute (the Value Set) may be suggested
or constrained by specification of a Context Group. The Module or Template in which the attribute is used will specify whether or not
the context group is baseline or defined. A Baseline Context Group lists codes for terms that are suggested and may be used, but
are not required to be used. A Defined Context Group lists codes for terms that shall be used if the term is used.

Context Groups are defined in a Mapping Resource, such as the DICOM Content Mapping Resource (DCMR) specified in PS3.16.
Context Groups consist of lists of contextually related coded concepts, including Code Value (0008,0100) (or Long Code Value
(0008,0119) or URN Code Value (0008,0120)) and Coding Scheme Designator (0008,0102). Each concept is unique within the
Context Group and identified by its Code Value (0008,0100) (or Long Code Value (0008,0119) or URN Code Value (0008,0120)) and
Coding Scheme Designator (0008,0102). The Context Group specification identifies whether it is extensible, i.e., whether it may be
modified in an Application to use additional terms (see PS3.16). Whether a Context Group is used as a Baseline or Defined Context
Group is defined not in the mapping resource, but rather in the Template or Module in which the Code Sequence Attribute is used.

Context Groups are identified by labels referred to as Context Identifiers (CID). Formally, the Context Identifier specifies the context
of use, not the specific list of coded values selected for that context of use in the Context Group. The set of values specified in the
Standard for a particular context may change over time, and set of values used by an Application Entity for a particular context may
include a local or private extension beyond the Standard value set.

Note

1. A specific set of coded values used by an Application Entity is therefore identified by the Mapping Resource Identifier,
plus the Context Identifier, plus the Context Group Version, plus the identifiers for any private extension.

2. The use by an Application Entity of coded terms not in the Standard specified Context Group does not require the explicit
identification of a private extension. The Application Entity is then the implicit source of the extension.

3. For the purpose of harmonization with HL7 vocabulary concepts, Context Groups are equivalent to HL7 Value Sets.

8.1 Code Value

Code Value (0008,0100) is an identifier that is unambiguous within the Coding Scheme denoted by Coding Scheme Designator
(0008,0102) and Coding Scheme Version (0008,0103).

The Long Code Value (0008,0119) or URN Code Value (0008,0120) is only used for codes that exceed the 16 character size limit of
Code Value (0008,0100). If the code value length exceeds 16, the Code Value (0008,0100) shall not be present. If the code value
length is 16 characters or less, the Code Value (0008,0100) shall contain the code and neither Long Code Value (0008,0119) nor
URN Code Value (0008,0120) shall be present. The URN Code Value (0008,0120) shall be used for codes that are represented using
URN or URL notation. The Long Code Value (0008,0119) shall be used for codes that are represented using other notations and that
exceed 16 characters in length.

Note

The Code Value is typically not a natural language string, e.g., "T-04000".
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8.2 Coding Scheme Designator and Coding Scheme Version

The attribute Coding Scheme Designator (0008,0102) identifies the coding scheme in which the code for a term is defined. Standard
coding scheme designators used in DICOM information interchange are listed in PS3.16. Other coding scheme designators, for both
private and public coding schemes, may be used, in accordance with PS3.16. Further identification of the coding scheme designators
used in a SOP Instance may be provided in the Coding Scheme Identification Sequence (0008,0110) (see Section C.12).

Note

1. Typical coding schemes used in DICOM include "DCM" for DICOM defined codes, "SRT" for SNOMED, and "LN" for
LOINC. See Annex 8 “Coding Schemes” in PS3.16.

2. Coding scheme designators beginning with "99" and the coding scheme designator "L" are defined in HL7 V2 to be
private or local coding schemes.

3. Most I0Ds that define the use of coded terms provide for the use of private codes and coding schemes through replace-
ment of Baseline Context Groups or extension of Defined Context Groups. Systems supporting such private code use
must provide a mechanism for the configuration of sets of Coding Scheme Designator (0008,0102), Code Value
(0008,0100) (or Long Code Value (0008,0119) or URN Code Value (0008,0120)), and Code Meaning (0008,0104) to
support interoperation of the private codes with other systems.

4. ltis highly recommended that local or non-standard coding schemes be identified in the Coding Scheme Identification
Sequence.

5. URN and URL codes usually lack a Coding Scheme Designator (0008,0102).

The attribute Coding Scheme Version (0008,0103) may be used to identify the version of a coding scheme if necessary to resolve
ambiguity in Code Value (0008,0100), Long Code Value (0008,0119) or URN Code Value (0008,0120). Coding Scheme Version
(0008,0103) is not required for backward-compatible revisions of a coding scheme, as the Coding Scheme Designator (0008,0102)
identifies the coding scheme as a whole as currently published by the responsible organization.

Note
1. See PS3.16 for a discussion of SNOMED Coding Scheme Designators 99SDM, SNM3, and SRT.

2. ICD-10, for example, is not a backward-compatible revision of ICD-9, and hence it has a different Coding Scheme
Designator, not simply a different Coding Scheme Version.

8.3 Code Meaning

Code Meaning (0008,0104) is text that has meaning to a human and conveys the meaning of the term defined by the combination of
Code Value (0008,0100) (or Long Code Value (0008,0119) or URN Code Value (0008,0120)), and Coding Scheme Designator
(0008,0102). Though such a meaning can be "looked up" in the dictionary for the coding scheme, it is encoded for the convenience
of applications that do not have access to such a dictionary.

It should be noted that for a particular Coding Scheme Designator (0008,0102) and Code Value (0008,0100) or Long Code Value
(0008,0119), or URN Code Value (0008,0120), several alternative values for Code Meaning (0008,0104) may be defined. These may
be synonyms in the same language or translations of the Coding Scheme into other languages. Hence the value of Code Meaning
(0008,0104) shall never be used as a key, index or decision value, rather the combination of Coding Scheme Designator (0008,0102)
and Code Value (0008,0100), Long Code Value (0008,0119), or URN Code Value (0008,0120) may be used. Code Meaning (0008,0104)
is a purely annotative, descriptive Attribute.

This does not imply that Code Meaning (0008,0104) can be filled with arbitrary free text. Available values from the Coding Scheme
or translation in the chosen language shall be used.

8.4 Mapping Resource

The value of Mapping Resource (0008,0105) denotes the message/terminology Mapping Resource that specifies the Context Group
that specifies the Value Set. The Defined Terms for the value of Mapping Resource (0008,0105) shall be:
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Defined Terms:

DCMR DICOM Content Mapping Resource
SDM SNOMED DICOM Microglossary (Retired)

PS3.16 specifies the DICOM Content Mapping Resource (DCMR).

Note

Unless otherwise specified, the DCMR is the source of all Context Groups and Templates specified in this Standard.
Mapping Resources may be uniquely identified by Mapping Resource UID (0008,0118).

Private Mapping Resources (those not listed amongst the Defined Terms in this section), may be identified by the prefix "99".

8.5 Context Group Version

Context Group Version (0008,0106) conveys the version of the Context Group identified by Context Identifier (0008,010F). This At-
tribute uses VR DT, but for Context Groups defined in PS3.16 the precision of Context Group Version is limited to the day, and the
time zone offset is not used.

8.6 Context Identifier and Context UID

The value of Context Identifier (0008,010F) identifies the Context Group defined by Mapping Resource (0008,0105) from which the
values of Code Value (0008,0100) (or Long Code Value (0008,0119) or URN Code Value (0008,0120)) and Code Meaning (0008,0104)
were selected, or to which Code Value (0008,0100) (or Long Code Value (0008,0119) or URN Code Value (0008,0120)) and Code
Meaning (0008,0104) have been added as a private Context Group extension (see Section 8.7). The Context Identifier Attribute uses
VR CS, and for Context Groups defined in PS3.16 the value shall be the Context Group Identifier as a string of digits without leading
zeros, and does not include the string "CID".

The value of Context UID (0008,0117) uniquely identifies the Context Group. See PS3.6.
Note

Privately defined Context Groups may be identified by Context Identifier and Mapping Resource.

8.7 Context Group Extensions

Context Group Extension Flag (0008,010B) may be used to designate a pair of Code Value (0008,0100) (or Long Code Value
(0008,0119) or URN Code Value (0008,0120)) and Code Meaning (0008,0104) as a selection from a private extension of a Context
Group. If the Context Group Extension Flag is present, and has a value of "Y", Context Group Extension Creator UID (0008,010D)
shall be used to identify the person or organization who created the extension to the Context Group. Context Group Local Version
(0008,0107) conveys an implementation-specific private version DateTime of a Context Group that contains private extensions

Note

1. These Attributes provide the means for implementations to extend code sets conveniently, while preserving referential
integrity with respect to the original Context Group Version.

2. The locally-defined (private) value of Context Group Local Version (0008,0107) typically would be a more recent date
than the standard value of Context Group Version (0008,0106) specified in the standard message/terminology Mapping
Resource that defines the Context Group.

8.8 Standard Attribute Sets for Code Sequence Attributes

Table 8.8-1 specifies the default set of Attributes encapsulated in the ltems of Code Sequence Attributes. These Attributes comprise
the Code Sequence Macro.
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Note

The instruction "Include Table 8.8-1 “Code Sequence Macro Attributes”" may be used in an Information Object Definition
as a concise way to indicate that the attributes of Table 8.8-1 are included in the specification of the Attribute Set of a Sequence
of items. Additional constraints on the Code Sequence Data Element (such as a Context Group that defines the value set)
may be appended to the "Include Table 8.8-1 “Code Sequence Macro Attributes”" instruction.

The default specifications of this Section are overridden within the scope of a Sequence ltem or Code Sequence Attribute or IOD by
corresponding specifications defined within the scope of that Sequence Iltem or Code Sequence Attribute or IOD. Additional Attributes
may also be specified by the instantiation of the macro.

The Basic Coded Entry Attributes fully define a Coded Entry. If it is desired to convey the list from which a code has been chosen,
then the optional Enhanced Encoding Mode Attributes may also be sent.

Table 8.8-1a. Basic Code Sequence Macro Attributes

Attribute Name | Tag | Type Attribute Description

BASIC CODED ENTRY ATTRIBUTES

Code Value (0008,0100) 1C See Section 8.1.

Shall be present if the code value length is 16 characters or less,
and the code value is not a URN or URL.

Coding Scheme Designator (0008,0102) 1C See Section 8.2.

Shall be present if Code Value (0008,0100) or Long Code Value
(0008,0119) is present. May be present otherwise.

Coding Scheme Version (0008,0103) 1C See Section 8.2. Required if the value of Coding Scheme
Designator (0008,0102) is present and is not sufficient to identify
the Code Value (0008,0100) or Long Code Value (0008,0119) or
URN Code Value (0008,0120) unambiguously. May be present
otherwise.

Code Meaning (0008,0104) 1 See Section 8.3.

Long Code Value (0008,0119) 1C See Section 8.1.

Shall be present if Code Value (0008,0100) is not present and the
Code Value is not a URN or URL.
URN Code Value (0008,0120) 1C See Section 8.1.

Shall be present if Code Value (0008,0100) is not present and the
Code Value is a URN or URL.

Table 8.8-1. Code Sequence Macro Attributes

Attribute Name ‘ Tag ‘ Type Attribute Description

BASIC CODED ENTRY ATTRIBUTES

Include Table 8.8-1a

Equivalent Code Sequence (0008,0121) Codes that are considered equivalent by the creating system.
One or more Items are permitted in this Sequence.
See Section 8.9.

>Include Table 8.8-1a

ENHANCED ENCODING MODE

Context Identifier (0008,010F) See Section 8.6.

Context UID (0008,0117) See Section 8.6.
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Attribute Name

Tag

Type

Attribute Description

Mapping Resource

(0008,0105)

1C

See Section 8.4. Required if Context Identifier (0008,010F) is
present.

Mapping Resource UID

(0008,0118)

Uniquely identifies the Mapping Resource that defines the
Context Group.

Note

The unique identifier for the DICOM Content Mapping
Resource "DCMR" is defined in PS3.6.

Context Group Version

(0008,0106)

1C

See Section 8.5. Required if Context Identifier (0008,010F) is
present.

Context Group Extension Flag

(0008,010B)

Indicates whether the triplet of Code Value (0008,0100) (or
Long Code Value (0008,0119) or URN Code Value
(0008,0120))/Coding Scheme Designator (0008,0102)/Code
Meaning (0008,0104) is selected from a private extension of
the Context Group identified in Context Identifier (0008,010F).
See Section 8.7.

Enumerated Values:

Y
N

Context Group Local Version

(0008,0107)

1C

See Section 8.7. Required if the value of Context Group
Extension Flag (0008,010B) is "Y".

Context Group Extension
Creator UID

(0008,010D)

1C

Identifies the person or organization who created an extension
to the Context Group. See Section 8.7.

Required if the value of Context Group Extension Flag
(0008,010B) is "Y".

8.9 Equivalent Code Sequence

The Equivalent Code Sequence (0008,0121) attribute may optionally be used to convey different codes for the same concept.

Some scenarios in which is its helpful for the creating system to send equivalent codes include:

» when different representations of the same concept are present in a standard coding scheme, such as the SNOMED-CT and
SNOMED-RT and CTV3 style identifiers,

» when the same concept is present in different standard coding schemes, but considered by the creating system to be synonymous,
such as anatomical concepts from SNOMED and FMA, and

+ when the same concept is present in a local as well as a standard coding scheme, but considered by the creating system to be
synonymous, such as a local private procedure code and the same concept in LOINC or SNOMED or RADLEX.

8.10 Coded Entry Data Examples

An example of along SNOMED CT code encoding as an item in a sequence:

Nesting Attribute Name Tag VR Value
Y%item
> Coding Scheme Designator (0008,0102) SH SCT
> Code Meaning (0008,0104) LO Invasive diagnostic procedure
> Long Code Value (0008,0119) uc 621566751000087104
%enditem
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An example of a short SNOMED SRT with equivalent SNOMED CT and CTV3 (Read) codes as an item in a sequence:

Nesting Attribute Name VR Value

Y%item

> Code Value (0008,0100) SH C-B0478

> Coding Scheme Designator (0008,0102) SH SRT

> Code Meaning (0008,0104) LO Dimeglumine gadopentetate
469.01mg/mL inj soln 15mL pfld
syr

> Equivalent Code Sequence (0008,0121) SQ

%sequence

Y%item

>> Code Value (0008,0100) SH 406400000

>> Coding Scheme Designator (0008,0102) SH SCT

>> Code Meaning (0008,0104) LO Dimeglumine gadopentetate
469.01mg/mL inj soln 15mL pfld
syr

%enditem

Y%item

>> Code Value (0008,0100) SH XUaZB

>> Coding Scheme Designator (0008,0102) SH CTV3

>> Code Meaning (0008,0104) LO Dimeglumine gadopentetate
469.01mg/mL inj soln 15mL pfld
syr

Y%enditem

%endseq

%enditem

An example of encoding a long URN as an item in a sequence.

Nesting Attribute Name Tag VR Value
Y%item
> Code Meaning (0008,0104) LO HIPAA Privacy Rule
> URN Code Value (0008,0120) UR urn:lex:us:federal:codified.regulation:2013-04-25;45CFR 164
Y%enditem
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9 Template Identification Macro (Retired)

Section 9 was defined in a previous version of the DICOM Standard (see PS3.3-2004). The Section is now retired, and its contents
have been consolidated into Section C.18.8.
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10 Miscellaneous Macros

10.1 Person ldentification Macro

This Macro may be invoked to specify a coded representation of a person such as a healthcare worker, and the organization to which

they are responsible.

Note

1. This macro is typically invoked within a Sequence Item used to identify an individual such as a physician or a device

operator.

2. The free-text name of the individual is not included in this Macro since there are already widely used specific Attributes

to hold such values.

3. No Baseline, Defined or Enumerated CIDs are defined nor is any particular coding scheme specified. In practice,
workers are usually identified by using a locally or nationally specific coding scheme. For example, a local Coding
Scheme Designator might be used and the individual's internal hospital ID number user in Code Value.

4. The organization is specified by either a coded sequence or a free text name but not both. A Baseline CID of standard
organizations is provided for the purpose of identifying standard organizations responsible for creation of well known

instances.

Table 10-1. Person Identification Macro Attributes Description

Attribute Name Tag

Type

Attribute Description

Person Identification Code (0040,1101)
Sequence

1

A coded entry that identifies a person.

The Code Meaning attribute, though it will be encoded with a VR of LO,
may be encoded according to the rules of the PN VR (e.g., caret "'
delimiters shall separate name components), except that a single
component (i.e., the whole name unseparated by caret delimiters) is
not permitted. Name component groups for use with multi-byte character
sets are permitted, as long as they fit within the 64 characters (the length
of the LO VR).

One or more Items shall be included in this Sequence.

>Include Table 8.8-1 “Code Sequence Macro Attributes”

No Baseline CID is defined.

Person's Address (0040,1102) 3 Person's mailing address

Person's Telephone (0040,1103) 3 Person's telephone number(s)

Numbers

Person's Telecom (0040,1104) 3 The person’s telecommunication contact information, including
Information telephone, email, or other telecom addresses.

Note

1. This attribute may have internal format or structure in
accordance with local agreement or profile. In the absence
of such agreement or prior formatting, use of ITU-T E.123
is suggested.

2. Itis recommended that this attribute be treated as
equivalent to HL7v2 (v2.5 or later) field ROL-12, and be
formatted in accordance with the HL7v2 XTN data type
(without escapes for HL7 message structure reserved
characters). See additional notes in the Module invoking
this Macro.
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Attribute Name Tag Type Attribute Description

Institution Name (0008,0080) 1C Institution or organization to which the identified individual is responsible
or accountable. Required if Institution Code Sequence (0008,0082) is
not present.

Institution Address (0008,0081) 3 Mailing address of the institution or organization to which the identified
individual is responsible or accountable.

Institution Code Sequence (0008,0082) 1C Institution or organization to which the identified individual is responsible
or accountable. Required if Institution Name (0008,0080) is not present.

Only a single Item shall be included in this Sequence.

>Include Table 8.8-1 “Code Sequence Macro Attributes” Baseline CID 5002 “Organizations”.

10.2 Content Item Macro

A Content Item is a flexible means of encoding attribute identifiers and attribute values using the Code Sequence Macro (see Section
8) for coded terminology defined by a coding scheme. The Content Item provides a name-value pair, i.e., a Concept Name, encoded
as a Code Sequence, and a Concept Value. The Concept Value may be encoded by any of a set of generic Attributes, as specified
by a Value Type, including text, personal name, numeric, and coded concept (Code Sequence) values.

Note

1. Comparing a Content ltem to a native DICOM Data Element, the Concept Name Code Sequence corresponds to the
Data Element Tag and Attribute Name, the Value Type to the Value Representation, and the Concept Value to the Data
Element Value Field. See PS3.5.

2. The IMAGE Value Type of this Macro does not include the Type 3 attributes of the IMAGE Value Type defined in Sec-
tion C.17.3, as they are not required for Acquisition Context or Protocol Context Content Items.

Specific uses of the Content Iltem may invoke the Content Item Macro defined in this Section, the Document Content Macro of Sec-
tion C.17.3, or another similar construct. An invocation of the Content Item Macro may constrain the allowed values of Value Type

(0040,A040).
Note

1.  The NUMERIC Value Type of this Macro differs from the NUM Value Type defined in Section C.17.3, since the encoding
of the Concept Value is different.

2. The Value Type uses Enumerated Values so as to assure that non-standard Value Types are not used, and to prevent
the nefarious use, for example, of a CONTAINER Value Type in an SR-like manner to create nested content, which is

not the intent.

3. Some invocations of this macro may use the Content Item Modifier Sequence (0040,0441) to achieve a single level of
"nesting”. That Attribute is not included in this macro itself, to prevent recursive inclusion.

See Section 5.4 for the meaning of the Type column in this Macro when applied to Normalized IODs.
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Table 10-2. Content Item Macro Attributes Description

Attribute Name

Tag

Type

Attribute Description

Value Type

(0040,A040)

1

The type of the value encoded in this name-value ltem.

Enumerated Values:

DATE

TIME
DATETIME
PNAME
UIDREF
TEXT
CODE
NUMERIC
COMPOSITE
IMAGE

Concept Name Code
Sequence

(0040,A043)

Coded concept name of this name-value Item.

Only a single Item shall be included in this Sequence.

>Include Table 8.8-1 “Code Sequence Macro Afttributes”

No Baseline CID is defined.

DateTime (0040,A120) 1C DateTime value for this name-value Item.

Required if Value Type (0040,A040) is DATETIME.
Date (0040,A121) 1C Date value for this name-value Item.

Required if Value Type (0040,A040) is DATE.
Time (0040,A122) 1C Time value for this name-value ltem.

Required if Value Type (0040,A040) is TIME.
Person Name (0040,A123) 1C Person name value for this name-value Item.

Required if Value Type (0040,A040) is PNAME.
uiD (0040,A124) 1C UID value for this name-value Item.

Required if Value Type (0040,A040) is UIDREF.
Text Value (0040,A160) 1C Text value for this name-value Item.

Required if Value Type (0040,A040) is TEXT.
Concept Code Sequence (0040,A168) 1C Coded concept value of this name-value Item.

Only a single Item shall be included in this Sequence.

Required if Value Type (0040,A040) is CODE.

>Include Table 8.8-1 “Code Sequence Macro Attributes”

No Baseline CID is defined.

Numeric Value (0040,A30A) 1C Numeric value for this name-value Item. Only a single value shall be
present.
Required if Value Type (0040,A040) is NUMERIC.

Floating Point Value (0040,A161) 1C The floating point representation of Numeric Value (0040,A30A). The

same number of values as Numeric Value (0040,A30A) shall be
present.

Required if Numeric Value (0040,A30A) has insufficient precision to
represent the value as a string. May be present otherwise.
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Attribute Name Tag Type Attribute Description

Rational Numerator Value (0040,A162) 1C The integer numerator of a rational representation of Numeric Value
(0040,A30A). Encoded as a signed integer value. The same number
of values as Numeric Value (0040,A30A) shall be present.
Required if Numeric Value (0040,A30A) has insufficient precision to
represent a rational value as a string. May be present otherwise.

Rational Denominator (0040,A163) 1C The integer denominator of a rational representation of Numeric

Value Value (0040,A30A). Encoded as a non-zero unsigned integer value.
The same number of values as Numeric Value (0040,A30A) shall
be present.
Required if Rational Numerator Value (0040,A162) is present.

Measurement Units Code (0040,08EA) 1C Units of measurement for a numeric value in this name-value ltem.

Sequence

Only a single Item shall be included in this Sequence.

Required if Value Type (0040,A040) is NUMERIC.

>Include Table 8.8-1 “Code Sequence Macro Attributes”

Baseline CID 82 “Units of Measurement”.

Referenced SOP
Sequence

(0008,1199)

1C

Composite SOP Instance Reference value for this name-value ltem.
Only a single Item shall be included in this Sequence.

Required if Value Type (0040,A040) is COMPOSITE or IMAGE.

>Include Table 10-11 “SOP Instance Reference Macro

Attributes”
>Referenced Frame (0008,1160) 1C Identifies the frame numbers within the Referenced SOP Instance
Number to which the reference applies. The first frame shall be denoted as
frame number 1.
Note
This Attribute may be multi-valued.
Required if the Referenced SOP Instance is a multi-frame image
and the reference does not apply to all frames, and Referenced
Segment Number (0062,000B) is not present.
>Referenced Segment (0062,000B) 1C Identifies the segments to which the reference applies identified by

Number

Segment Number (0062,0004).

Required if the Referenced SOP Instance is a Segmentation or
Surface Segmentation and the reference does not apply to all
segments and Referenced Frame Number (0008,1160) is not present.

10.3 Image SOP Instance Reference Macro

Table 10-3. Image SOP Instance Reference Macro Attributes

Attribute Name

| Tag

‘ Type

Attribute Description

Include Table 10-11 “SOP Instance Reference Macro Attributes”
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Attribute Name

Tag

Type

Attribute Description

Referenced Frame
Number

(0008,1160)

1C Identifies the frame numbers within the Referenced SOP Instance
to which the reference applies. The first frame shall be denoted as
frame number 1.

Note
This Attribute may be multi-valued.

Required if the Referenced SOP Instance is a multi-frame image and
the reference does not apply to all frames, and Referenced Segment
Number (0062,000B) is not present.

Referenced Segment
Number

(0062,000B)

1C Identifies the Segment Number to which the reference applies.

Required if the Referenced SOP Instance is a Segmentation or
Surface Segmentation and the reference does not apply to all
segments and Referenced Frame Number (0008,1160) is not present.

Table 10-3b “Referenced Instances and Access Macro Attributes” contains identifiers and access details for a collection of instances.
It is intended to provide sufficient information to retrieve the referenced instances.

Table 10-3b. Referenced Instances and Access Macro Attributes

Attribute Name Tag Type Attribute Description

Type of Instances (0040,E020) 1 Type of object instances referenced.
Defined Terms:
DICOM
CDA

Study Instance UID (0020,000D) 1C  |Unique identifier for the Study.
Required if Type of Instances (0040,E020) is DICOM

Series Instance UID (0020,000E) 1C  |Unique identifier for the Series that is part of the Study identified in Study
Instance UID (0020,000D), if present, and contains the referenced object
instance(s).
Required if Type of Instances (0040,E020) is DICOM

Referenced SOP (0008,1199) 1 References to object instances.

Sequence
One or more Items shall be included in this Sequence

>Referenced SOP Class (0008,1150) 1 Uniquely identifies the referenced SOP Class.

uiD

>Referenced SOP (0008,1155) 1 Uniquely identifies the referenced SOP Instance.

Instance UID

>HL7 Instance Identifier (0040,E001) 1C Instance Identifier of the encapsulated HL7 Structured Document, encoded

as a UID (OID or UUID), concatenated with a caret ("") and Extension value
(if Extension is present in Instance Identifier).

Required if Type of Instances (0040,E020) is CDA.
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Attribute Name

Tag

Type

Attribute Description

>Referenced Frame
Number

(0008,1160)

1C

Identifies the frame numbers within the Referenced SOP Instance to which
the reference applies. The first frame shall be denoted as frame number 1.

Note
This Attribute may be multi-valued.

Required if the Referenced SOP Instance is a multi-frame image and the
reference does not apply to all frames, and Referenced Segment Number
(0062,000B) is not present.

>Referenced Segment
Number

(0062,000B)

1C

Identifies the Segment Number to which the reference applies. Required if
the Referenced SOP Instance is a Segmentation and the reference does not
apply to all segments and Referenced Frame Number (0008,1160) is not
present.

DICOM Retrieval
Sequence

(0040,E021)

1C

Details for retrieving instances via the DICOM Retrieve Service.

Required if DICOM Media Retrieval Sequence (0040,E022), WADO Retrieval
Sequence (0040,E023), WADO-RS Retrieval Sequence (0040,E025) and
XDS Retrieval Sequence (0040,E024) are not present. May be present
otherwise.

This sequence shall only identify sources known to have instances referenced
in Referenced SOP Sequence (0008,1199).

One or more Items shall be included in this Sequence.

>Retrieve AE Title

(0008,0054)

Title of a DICOM Application Entity where the referenced instance(s) may be
retrieved on the network.

DICOM Media Retrieval
Sequence

(0040,E022)

1C

Details for retrieving instances from Media.

Required if DICOM Retrieval Sequence (0040,E021), WADO Retrieval
Sequence (0040,E023), and WADO-RS Retrieval Sequence (0040,E025)
and XDS Retrieval Sequence (0040,E024) are not present. May be present
otherwise.

This sequence shall only identify media known to have instances referenced
in Referenced SOP Sequence (0008,1199).

One or more Items shall be included in this Sequence.

>Storage Media File-Set
ID

(0088,0130)

The user or implementation specific human readable identifier that identifies
the Storage Media on which the referenced instance(s) reside.

>Storage Media File-Set
uiD

(0088,0140)

Uniquely identifies the Storage Media on which the referenced instance(s)
reside.

WADO Retrieval
Sequence

(0040,E023)

1C

Details for retrieving instances available via WADO-URI.
Note

This sequence addresses use of the URI-based Web Access to
DICOM Objects. Retrieval via the Web Services-based WADO-WS
is addressed in the XDS Retrieval Sequence (0040,E024).

Required if DICOM Retrieval Sequence (0040,E021), DICOM Media Retrieval
Sequence (0040,E022), WADO-RS Retrieval Sequence (0040,E025) and
XDS Retrieval Sequence (0040,E024) are not present. May be present
otherwise.

One or more Items shall be included in this Sequence.
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Attribute Name Tag Type Attribute Description

>Retrieve URI (0040,E010) 1 URI/URL specifying the location of the referenced instance(s). Includes fully
specified scheme, authority, path, and query in accordance with [RFC 3986].

Note

The VR of this attribute has changed from UT to UR.
XDS Retrieval Sequence| (0040,E024) 1C  |Details for retrieving instances using WADO-WS or IHE XDS transactions.

Note

Retrieval via WADO-URI is addressed by the WADO Retrieval
Sequence (0040,E023). Retrieval via WADO-RS is addressed by
the WADO-RS Retrieval Sequence (0040,E025).

Required if DICOM Retrieval Sequence (0040,E021), DICOM Media Retrieval
Sequence (0040,E022), WADO-RS Retrieval Sequence (0040,E025) and
WADO Retrieval Sequence (0040,E023) are not present. May be present
otherwise.

This sequence shall only identify repositories known to have instances
referenced in Referenced SOP Sequence (0008,1199).

One or more Items shall be included in this Sequence.

>Repository Unique ID (0040,E030) 1 Uniquely identifies a Repository from which the referenced instances can be
retrieved.
>Home Community ID (0040,E031) 3 Uniquely identifies a Community to which requests for the referenced instances
can be directed.
WADO-RS Retrieval (0040,E025) 1C  |Details for retrieving instances via WADO-RS.
Sequence
Note

Retrieval via WADO-URI is addressed in the WADO Retrieval
Sequence (0040,E023). Retrieval via WADO-WS is addressed in
the XDS Retrieval Sequence (0040,E024).

Required if DICOM Retrieval Sequence (0040,E021), DICOM Media Retrieval
Sequence (0040,E022), WADO Retrieval Sequence (0040,E023) and XDS

Retrieval Sequence (0040,E024) are not present. May be present otherwise.
One or more Items shall be included in this Sequence.

>Retrieve URL (0008,1190) 1 URI/URL specifying the location of the referenced instance(s).

Table 10-3c “Storage Macro Attributes” contains details for where and how to store instances. It is intended to provide sufficient in-
formation to store instances to the correct location.

This Macro mirrors Table 10-3b “Referenced Instances and Access Macro Attributes”.

Table 10-3c. Storage Macro Attributes

Attribute Name Tag Type Attribute Description
Referenced SOP Class UID (0008,1150) 1C Uniquely identifies the referenced SOP Class.

Required if the storage request only applies to a specific SOP Class.

- Standard -



Page 124

DICOM PS3.3 2016a - Information Object Definitions

Attribute Name

Tag

Type

Attribute Description

DICOM Storage Sequence

(0040,4071)

1C

Details for storing instances via the DICOM Storage Service.

Required if STOW-RS Storage Sequence (0040,4072) or XDS Storage
Sequence (0040,4074) is not present. May be present otherwise.

One or more Items shall be included in this sequence.

>Destination AE

(2100,0140)

Title of a DICOM Application Entity to which instances will be stored.

STOW-RS Storage
Sequence

(0040,4072)

1C

Details for storing instances via STOW-RS.

Required if DICOM Storage Sequence (0040,4071) and XDS Storage
Sequence (0040,4074) are not present. May be present otherwise.

One or more Items shall be included in this Sequence.

>Storage URL

(0040,4073)

URI/URL specifying the location of the STOW-RS storage service to
which instances will be stored.

The value shall be a fully specified URI with protocol, authority and path,
in accordance with [RFC 3986] and 6.6 “STOW-RS Request/Response”.

XDS Storage Sequence

(0040,4074)

1C

Details for storing instances via the IHE Provide and Register Document
Set-b (ITI-41) transaction [IHE ITI-TF 2.b].

Required if STOW-RS Storage Sequence (0040,4072) and DICOM
Storage Sequence (0040,4071) are not present. May be present
otherwise.

One or more Items shall be included in this Sequence.

>Repository Unique ID

(0040,E030)

Uniquely identifies a Repository from which the referenced instances can
be retrieved.

>Home Community ID

(0040,E031)

Uniquely identifies a Community to which requests for the referenced
instances can be directed.

10.4 Series and Instance Reference Macro

Table 10-4 defines the Attributes that list Series and SOP Instances within those Series.

Table 10-4. Series and Instance Reference Macro Attributes

Attribute Name

Tag

Type Attribute Description

Referenced Series Sequence

(0008,1115)

1 Sequence of ltems each of which includes the Attributes
of one Series.

One or more Items shall be included in this Sequence.

Sequence

>Series Instance UID (0020,000E) 1 Unique identifier of the Series containing the referenced
Instances.
>Referenced Instance (0008,114A) 1 Sequence of ltems each providing a reference to an

Instance that is part of the Series defined by Series
Instance UID (0020,000E) in the enclosing Item.

One or more Items shall be included in this Sequence.

>>Include Table 10-11 “SOP Instance Reference Macro Attributes”

10.5 General Anatomy Macros

Tables 10-5 through 10-7 describe the attributes for identifying the general region of the patient anatomy examined using coded ter-
minology, as well as the principal structure(s) within that region that is the target of the current SOP Instance. The only difference
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between the three macros is the Type of the Anatomic Region Sequence (0008,2218) attribute. Table 10-8 describe the attributes
for the coding of the principal structure only.

The invocation of these macros may specify Baseline or Defined CIDs for the Anatomic Region Sequence (0008,2218), the Anatomic
Region Modifier Sequence (0008,2220), and/or the Primary Anatomic Structure Sequence (0008,2228).

The general region of the body (e.g., the anatomic region, organ, or body cavity being examined) is identified by the Anatomic Region
Sequence (0008,2218). Characteristics of the anatomic region being examined, such as sub-region (e.g., medial, lateral, superior,
inferior, lobe, quadrant) and laterality (e.g., right, left, both), may be refined by the Anatomic Region Modifier Sequence (0008,2220).

Note

These Attributes allow the specification of the information encoded by the Body Part Examined (0018,0015) in the General
Series Module in a more robust, consistent way.

The specific anatomic structures of interest within the image (e.g., a particular artery within the anatomic region) is identified by the
Primary Anatomic Structure Sequence (0008,2228). Characteristics of the anatomic structure, such as its location (e.g., subcapsular,
peripheral, central), configuration (e.g., distended, contracted), and laterality (e.g., right, left, both), and so on, may be refined by the
Primary Anatomic Structure Modifier Sequence (0008,2230).

Table 10-5. General Anatomy Mandatory Macro Attributes

Attribute Name Tag Type Attribute Description

Anatomic Region Sequence (0008,2218) 1 Sequence that identifies the anatomic region of interest
in this Instance (i.e., external anatomy, surface anatomy,
or general region of the body).

Only a single Item shall be included in this Sequence.

>Include Table 8.8-1 “Code Sequence Macro Attributes” Context ID may be defined in the macro invocation.
>Anatomic Region Modifier (0008,2220) 3 Sequence of Items that modifies the anatomic region of
Sequence interest of this Instance.

One or more ltems are permitted in this Sequence.

>>|nclude Table 8.8-1 “Code Sequence Macro Attributes” Defined CID 2 “Anatomic Modifier”, unless otherwise
defined in the macro invocation.

Include Table 10-8 “Primary Anatomic Structure Macro Afttributes” Context ID may be defined in the macro invocation.

Table 10-6. General Anatomy Required Macro Attributes

Attribute Name Tag Type Attribute Description

Anatomic Region Sequence (0008,2218) 2 Sequence that identifies the anatomic region of interest
in this Instance (i.e., external anatomy, surface anatomy,
or general region of the body).

Zero or one Item shall be included in this Sequence.

>Include Table 8.8-1 “Code Sequence Macro Attributes” Context ID may be defined in the macro invocation.
>Anatomic Region Modifier (0008,2220) 3 Sequence of Items that modifies the anatomic region of
Sequence interest of this Instance

One or more Items are permitted in this Sequence.

>>Include Table 8.8-1 “Code Sequence Macro Attributes” Defined CID 2 “Anatomic Modifier”, unless otherwise
defined in the macro invocation.

Include Table 10-8 “Primary Anatomic Structure Macro Attributes” Context ID may be defined in the macro invocation.
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Table 10-7. General Anatomy Optional Macro Attributes

Attribute Name Tag Type Attribute Description
Anatomic Region Sequence (0008,2218) 3 Sequence that identifies the anatomic region of interest
in this Instance (i.e., external anatomy, surface anatomy,
or general region of the body).
Only a single Item is permitted in this Sequence.
>Include Table 8.8-1 “Code Sequence Macro Attributes” Context ID may be defined in the macro invocation.
>Anatomic Region Modifier (0008,2220) 3 Sequence of ltems that modifies the anatomic region of

Sequence

interest of this Instance

One or more Items are permitted in this Sequence.

>>Include Table 8.8-1 “Code Sequence Macro Attributes”

Defined CID 2 “Anatomic Modifier”, unless otherwise
defined in the macro invocation.

Include Table 10-8 “Primary Anatomic Structure Macro Afttributes”

Context ID may be defined in the macro invocation.

Table 10-8. Primary Anatomic Structure Macro Attributes

Attribute Name Tag Type Attribute Description
Primary Anatomic Structure (0008,2228) 3 Sequence of ltems that identifies the primary anatomic
Sequence structure(s) of interest in this Instance.
One or more Items are permitted in this Sequence.
>Include Table 8.8-1 “Code Sequence Macro Attributes” Context ID may be defined in the macro invocation.
>Primary Anatomic Structure (0008,2230) 3 Sequence of Items that modifies the primary anatomic

Modifier Sequence

structure of interest in this Instance.

One or more ltems are permitted in this Sequence.

>>Include Table 8.8-1 “Code Sequence Macro Attributes”

Defined CID 2 “Anatomic Modifier”.

10.6 Request Attributes Macro

Table 10-9. Request Attributes Macro Attributes

Attribute Name Tag

Type

Attribute Description

Requested Procedure ID (0040,1001)

1C

Identifier that identifies the Requested Procedure in the
Imaging Service Request.

Required if procedure was scheduled. May be present
otherwise.

Note

The condition is to allow the contents of this macro
to be present (e.g., to convey the reason for the
procedure, such as whether a mammogram is for
screening or diagnostic purposes) even when the
procedure was not formally scheduled and a value
for this identifier is unknown, rather than making up
a dummy value.

Accession Number (0008,0050)

3 An identifier of the Imaging Service Request for this

Requested Procedure.
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Attribute Name Tag Type Attribute Description
Issuer of Accession Number (0008,0051) 3 Identifier of the Assigning Authority that issued the Accession
Sequence Number.

Only a single Item is permitted in this Sequence.

>Include Table 10-17 “HL7v2 Hierarchic Designator Macro Attributes”

Study Instance UID (0020,000D) 3 The unique identifier for the Study provided for this Requested
Procedure.
Referenced Study Sequence (0008,1110) 3 Uniquely identifies the Study SOP Instances associated with

this SOP Instance.
One or more Items are permitted in this Sequence.

See Section 10.6.1.

>Include Table 10-11 “SOP Instance Reference Macro Attributes”

Requested Procedure (0032,1060) 3 Institution-generated administrative description or
Description classification of Requested Procedure.

Requested Procedure Code (0032,1064) 3 A sequence that conveys the Procedure Type of the
Sequence requested procedure.

Only a single Item is permitted in this Sequence.

>Include Table 8.8-1 “Code Sequence Macro Attributes”

No Baseline CID is defined.

Reason for the Requested (0040,1002) 3 Reason for requesting this procedure.
Procedure
Reason for Requested (0040,100A) 3 Coded Reason for requesting this procedure.

Procedure Code Sequence

One or more ltems are permitted in this Sequence.

>Include Table 8.8-1 “Code Sequence Macro Attributes”

Context ID may be defined in the macro invocation.

Scheduled Procedure Step ID (0040,0009) 1C

Identifier that identifies the Scheduled Procedure Step.
Required if procedure was scheduled.
Note

The condition is to allow the contents of this macro
to be present (e.g., to convey the reason for the
procedure, such as whether a mammogram is for
screening or diagnostic purposes) even when the
procedure step was not formally scheduled and a
value for this identifier is unknown, rather than
making up a dummy value.

Scheduled Procedure Step (0040,0007) 3
Description

Institution-generated description or classification of the
Scheduled Procedure Step to be performed.

Scheduled Protocol Code (0040,0008) 3
Sequence

Sequence describing the Scheduled Protocol following a
specific coding scheme. One or more ltems are permitted in
this Sequence.

>Include Table 8.8-1 “Code Sequence Macro Attributes”

Context ID may be defined in the macro invocation.

>Protocol Context Sequence (0040,0440) 3

Sequence that specifies the context for the Scheduled
Protocol Code Sequence Item. One or more ltems are
permitted in this Sequence.

>>Include Table 10-2 “Content ltem Macro Attributes Description”

Context ID may be defined in the macro invocation.

- Standard -



Page 128 DICOM PS3.3 2016a - Information Object Definitions

Attribute Name Tag Type Attribute Description
>>Content ltem Modifier (0040,0441) 3 Sequence that specifies modifiers for a Protocol Context
Sequence Content Iltem. One or more Items are permitted in this
Sequence. See Section C.4.10.1.

>>>Include Table 10-2 “Content Item Macro Attributes Description” |Context ID may be defined in the macro invocation.

10.6.1 SOP Class UID in Referenced Study Sequence
Since Referenced Study Sequence (0008,1110) is Type 2 or 3 in each usage, the attribute may be zero length or omitted, respectively.

If Referenced Study Sequence (0008,1110) is present with an Item, the SOP Class UID of the Detached Study Management SOP
Class (Retired) may be used in Referenced SOP Class UID (0008,1150).

10.7 Basic Pixel Spacing Calibration Macro
Table 10-10 defines the Attributes for the Basic Pixel Spacing Calibration Macro.

Table 10-10. Basic Pixel Spacing Calibration Macro Attributes

Attribute Name Tag Type Attribute Description
Pixel Spacing (0028,0030) 1C Physical distance in the patient between the center of each pixel, specified by
a numeric pair - adjacent row spacing (delimiter) adjacent column spacing in
mm. See Section 10.7.1.1 and Section 10.7.1.3. Required if the image has been
calibrated. May be present otherwise.

Pixel Spacing Calibration| (0028,0A02) 3 The type of correction for the effect of geometric magnification or calibration
Type against an object of known size, if any. See Section 10.7.1.2.

Pixel Spacing Calibration| (0028,0A04) 1C |Afree text description of the type of correction or calibration performed.
Description

Note

1. Inthe case of correction, the text might include description of the
assumptions made about the body part and geometry and depth
within the patient.

2. in the case of calibration, the text might include a description of
the fiducial and where it is located (e.g., "XYZ device applied to
the skin over the greater trochanter").

3. Though it is not required, the Device Module may be used to
describe the specific characteristics and size of the calibration
device.

Required if Pixel Spacing Calibration Type (0028,0A02) is present.

10.7.1 Basic Pixel Spacing Calibration Macro Attribute Descriptions

10.7.1.1 Pixel Spacing

Pixel Spacing (0028,0030) specifies the physical distance in the patient between the center of each pixel.

If Pixel Spacing (0028,0030) is present and the image has not been calibrated to correct for the effect of geometric magnification, the
values of this attribute shall be the same as in Imager Pixel Spacing (0018,1164) or Nominal Scanned Pixel Spacing (0018,2010), if
either of those attributes are present.

If Pixel Spacing (0028,0030) is present and the values are different from those in Imager Pixel Spacing (0018,1164) or Nominal
Scanned Pixel Spacing (0018,2010), then the image has been corrected for known or assumed geometric magnification or calibrated
with respect to some object of known size at known depth within the patient.
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If Pixel Spacing Calibration Type (0028,0A02) and Imager Pixel Spacing (0018,1164) and Nominal Scanned Pixel Spacing (0018,2010)
are absent, then it cannot be determined whether or not correction or calibration have been performed.

Note
1. Imager Pixel Spacing (0018,1164) is a required attribute in DX family IODs.

2. Nominal Scanned Pixel Spacing (0018,2010) is a required attribute in Multi-frame SC family I0Ds

10.7.1.2 Pixel Spacing Calibration Type

The Pixel Spacing Calibration Type (0028,0A02) attribute specifies the type of correction for the effect of geometric magnification or
calibration against an object of known size, if any.

Enumerated Values:

GEOMETRY The Pixel Spacing (0028,0030) values account for assumed or known geometric magnification effects and correspond
to some unspecified depth within the patient; the Pixel Spacing (0028,0030) values may thus be used for measurements
of objects located close to the central ray and at the same depth.

FIDUCIAL The Pixel Spacing (0028,0030) values have been calibrated by the operator orimage processing software by measurement
of an object (fiducial) that is visible in the pixel data and is of known size and is located close to the central ray; the Pixel
Spacing (0028,0030) values may thus be used for measurements of objects located close to the central ray and located
at the same depth within the patient as the fiducial.

10.7.1.3 Pixel Spacing Value Order and Valid Values

All pixel spacing related attributes are encoded as the physical distance between the centers of each two-dimensional pixel, specified
by two numeric values.

The first value is the row spacing in mm, that is the spacing between the centers of adjacent rows, or vertical spacing.
The second value is the column spacing in mm, that is the spacing between the centers of adjacent columns, or horizontal spacing.

To illustrate, consider the example shown in Figure 10.7.1.3-1.

Column spacing
=0.25mm

| ——— -
j j
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I I
| | | | | |

Figure 10.7.1.3-1. Example of Pixel Spacing Value Order
Pixel Spacing = Row Spacing \ Column Spacing = 0.30\0.25.

All pixel spacing related attributes shall have positive non-zero values, except when there is only a single row or column or pixel of
data present, in which case the corresponding value may be zero.
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Note
A single row or column or "pixel" may occur in MR Spectroscopy instances.
This description applies to:
+ Pixel Spacing (0028,0030)
» Imager Pixel Spacing (0018,1164)
* Nominal Scanned Pixel Spacing (0018,2010)
» Image Plane Pixel Spacing (3002,0011)
» Compensator Pixel Spacing (300A,00E9)
+ Detector Element Spacing (0018,7022)
» Presentation Pixel Spacing (0070,0101)
* Printer Pixel Spacing (2010,0376)

» Object Pixel Spacing in Center of Beam (0018,9404)

10.8 SOP Instance Reference Macro

Table 10-11 specifies the attributes that reference an SOP instance.

Table 10-11. SOP Instance Reference Macro Attributes

Attribute Name Tag Type Description
Referenced SOP Class UID (0008,1150) 1 Uniquely identifies the referenced SOP Class.
Referenced SOP Instance UID (0008,1155) 1 Uniquely identifies the referenced SOP Instance.

10.9 Content Identification Macro

Table 10-12 describe the attributes for identifying a SOP Instance potentially created by a human user interacting with an application.

Table 10-12. Content Identification Macro Attributes

Attribute Name Tag Type Attribute Description
Instance Number (0020,0013) 1 A number that identifies this SOP Instance.
Content Label (0070,0080) 1 A label that is used to identify this SOP Instance.
Content Description (0070,0081) 2 A description of the content of the SOP Instance.
Alternate Content Description (0070,0087) 3 A sequence containing alternate descriptions suitable for

Sequence presentation to the user, e.g., in different languages. One
or more Items are permitted in this Sequence.

Note

The values of Specific Character Set for the entire
Data set need to be sufficient to encode all Items
of this sequence correctly, e.g., using a single value
with broad support such as UTF-8, or multiple
values with escape sequences.

>Content Description (0070,0081) 1 An alternate description that is used to identify this SOP
Instance.
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Attribute Name Tag Type Attribute Description

>Language Code Sequence (0008,0006) 1 The language in which Content Description (0070,0081)
within this Sequence item is written. A single ltem shall be
present.

>>Include Table 8.8-1 “Code Sequence Macro Attributes” Defined CID 5000 “Languages”.

Content Creator's Name (0070,0084) 2 Name of operator (such as a technologist or physician)
creating the content of the SOP Instance.

Content Creator's Identification (0070,0086) 3 Identification of the person who created the content. Only a

Code Sequence single item is permitted in this Sequence.

>Include Table 10-1 “Person Identification Macro Attributes Description”

10.10 General Contributing Sources Macro

Table 10-13 contains 10D Attributes that describe the general characteristics of the contributing sources used to create a new SOP

Instance.

Table 10-13. General Contributing Sources Macro Attributes

Attribute Name Tag Type Attribute Description
Contributing SOP Instances (0020,9529) 1C A sequence that identifies the contributing SOP Instances.
Reference Sequence
Required if this SOP Instance is created from other DICOM SOP
Instances.
Note
The attribute is absent in the case where the sources used
to create this SOP Instance are not SOP Instances, e.g., a
volume that was directly generated by an acquisition
system.
One or more Items shall be included in this Sequence.
>Study Instance UID (0020,000D) 1 Unique identifier for the Study of the Contributing SOP Instances.
>Referenced Series (0008,1115) 1 Sequence of ltems each of which includes the Attributes of one
Sequence Series.
One or more ltems shall be included in this Sequence.
>>Series Instance UID (0020,000E) Unique identifier of the Series containing the referenced Instances.
>>Series Number (0020,0011) 2 A number that identifies this Series.

>>Referenced Instance
Sequence

(0008,114A)

Sequence of Items each providing a reference to an Instance that
is part of the Series defined by Series Instance UID (0020,000E) in
the enclosing Item.

One or more ltems shall be included in this Sequence.

Attributes”

>>>Include Table 10-11 “SOP Instance Reference Macro

>>>|nstance Number

(0020,0013)

A number that identifies this instance.

Manufacturer

(0008,0070)

Manufacturer of the equipment that produced the sources.

Manufacturer's Model
Name

(0008,1090)

Manufacturer's model name of the equipment that produced the
sources.

Required if present and consistent in the contributing SOP Instances.
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Attribute Name

Tag

Type

Attribute Description

Device Serial Number

(0018,1000)

1C

Manufacturer's serial number of the equipment that produced the
sources.

Required if present and consistent in the contributing SOP Instances.

Software Versions

(0018,1020)

1C

Manufacturer's designation of software version of the equipment that
produced the sources. See Section C.7.5.1.1.3.

Required if present and consistent in the contributing SOP Instances.

Acquisition DateTime

(0008,002A)

1C

The time the acquisition of data that resulted in sources started.

The value shall be the start date and time of the first contributing
SOP Instance of the group specified by the Contributing SOP
Instances Reference Sequence (0020,9529).

Required if present and consistent in the contributing SOP Instances.
Note

The Acquisition DateTime may be created by combining
the values of Acquisition Date (0008,0022) and Acquisition
Time (0008,0032) attributes in the contributing SOP
Instances.

Station Name

(0008,1010)

1C

User defined name identifying the machine that produced the
sources.

Required if present and consistent in the contributing SOP Instances.

Operators' Name

(0008,1070)

1C

Name(s) of the operator(s) supporting the Series.

Required if present and consistent in the contributing SOP Instances.

Operator Identification
Sequence

(0008,1072)

1C

Identification of the operator(s) supporting the Series. One or more
Items shall be included in this Sequence. If more than one Item, the
number and order shall correspond to the value of Operators' Name
(0008,1070), if present.

Required if present and consistent in the contributing SOP Instances.

>Include Table 10-1 “Person Identification Macro

Description”

Attributes

Protocol Name

(0018,1030)

1C

User-defined description of the conditions under which the Series
was performed.

Required if present and consistent in the contributing SOP Instances.
Note

This attribute conveys series-specific protocol identification
and may or may not be identical to the one presented in
the Performed Protocol Code Sequence (0040,0260).

Performed Protocol Code

Sequence

(0040,0260)

1C

Sequence describing the Protocol performed for the Procedure Step
creating the sources. One or more Items shall be included in this
Sequence.

Required if present and consistent in the contributing SOP Instances.

>Include Table 8.8-1 “Code

Sequence Macro Attributes”

No Baseline CID is defined.

Acquisition Protocol Name

(0018,9423)

1C

User defined name of the protocol used to acquire this image.

Required if present and consistent in the contributing SOP Instances.
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Note

The attributes at the first level of the General Contributing Sources macro contain information that is common to all the
Referenced SOP Instances included in the Contributing SOP Instances Reference Sequence. This allows to not duplicate
information when the contributing instances are single-frame objects and/or when they are in different Series with the same
protocol and manufacturer information.

Typically the General Contributing Sources macro is invoked from inside another sequence. Therefore, if the "common" attributes of
the macro are different among the Referenced SOP Instances, like different acquisition protocols, software versions etc., the invoking
sequence will contain several items.

10.11 Contributing Image Sources Macro

Table 10-14 contains 10D Attributes that describe the image related characteristics of the contributing image sources used to create
a new SOP Instance (e.g., a volume SOP Instance).

Table 10-14. Contributing Image Sources Macro Attributes

Attribute Name Tag Type Attribute Description
Rows (0028,0010) 1 Number of rows in the images.
Columns (0028,0011) 1 Number of columns in the images.
Bits Stored (0028,0101) 1 Number of bits stored for each pixel sample. Each sample shall have
the same number of bits stored. See PS3.5 for further explanation.
Lossy Image Compression (0028,2110) 1C Specifies whether the Source Images have undergone lossy compression
(at a point in their lifetime).
Enumerated Values:
00 Image has NOT been subjected to lossy compression.
01 Image has been subjected to lossy compression.
See Section C.7.6.1.1.5.
Required if it is known whether or not Lossy Compression has been
performed on the Images.
Note
In some SOP Class definitions the Lossy Image Compression
attribute is optional.
Lossy Image Compression (0028,2112) 1C Describes the approximate lossy compression ratio(s) that have been
Ratio applied to this image.
See Section C.7.6.1.1.5.2.
Required if Lossy Image Compression (0028,2110) is "01".
Lossy Image Compression (0028,2114) 1C A label for the lossy compression method(s) that have been applied to

Method

the source images.
See Section C.7.6.1.1.5.1.

Required if Lossy Image Compression (0028,2110) is "01".

10.12 Patient Orientation Macro

This section describes attributes of the Patient Orientation Macro by specifying the patient orientation related to gravity and equipment.
Table 10-15 contains 10D Attributes that describe the Patient Orientation related to gravity and equipment.
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Table 10-15. Patient Orientation Macro Attributes

Attribute Name Tag Type Attribute Description
Patient Orientation Code (0054,0410) 1 Sequence that describes the orientation of the patient with
Sequence respect to gravity.
See Section C.8.11.5.1.2 for further explanation.
Only a single Item shall be included in this Sequence.
>Include Table 8.8-1 “Code Sequence Macro Afttributes” . Baseline CID 19 “Patient Orientation”.
>Patient Orientation Modifier (0054,0412) 1C Patient orientation modifier.
Code Sequence
Required if needed to fully specify the orientation of the
patient with respect to gravity.
Only a single Item shall be included in this Sequence.
>>Include Table 8.8-1 “Code Sequence Macro Attributes” Baseline CID 20 “Patient Orientation Modifier”.
Patient Gantry Relationship (0054,0414) 3 Sequence that describes the orientation of the patient with

Code Sequence

respect to the head of the table. See Section C.8.4.6.1.3
for further explanation.

Only a single Item is permitted in this Sequence.

>Include Table 8.8-1 “Code Sequence Macro Attributes” .

Baseline CID 21 “Patient Equipment Relationship”.

10.12.1 Relation With Other Positioning Attributes

The attributes of this macro may be used to correlate the patient based coordinate system (see Section C.7.6.2) and the equipment.

Note

The Patient Orientation Code Sequence (0054,0410) allows a more precise and comprehensive positioning than Patient
Position (0018,5100). If this sequence is present Patient Position (0018,5100) is not used.

10.13 Performed Procedure Step Summary Macro

Table 10-16. Performed Procedure Step Summary Macro Attributes

Attribute Name Tag Type Attribute Description

Performed Procedure Step ID (0040,0253) 3 User or equipment generated identifier of that part of
a Procedure that has been carried out within this step.

Performed Procedure Step Start (0040,0244) 3 Date on which the Performed Procedure Step started.

Date

Performed Procedure Step Start (0040,0245) 3 Time on which the Performed Procedure Step started.

Time

Performed Procedure Step End (0040,0250) 3 Date on which the Performed Procedure Step ended.

Date

Performed Procedure Step End (0040,0251) 3 Time at which the Performed Procedure Step ended.

Time

Performed Procedure Step (0040,0254) 3 Institution-generated description or classification of the

Description Procedure Step that was performed.

Performed Protocol Code Sequence (0040,0260) 3 Sequence describing the Protocol performed for this
Procedure Step. One or more ltems are permitted in
this Sequence.

>Include Table 8.8-1 “Code Sequence Macro Attributes”

Context ID may be defined in the macro invocation.
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Attribute Name Tag Type Attribute Description

>Protocol Context Sequence (0040,0440) 3 Sequence that specifies the context for the Performed
Protocol Code Sequence ltem. One or more ltems are
permitted in this Sequence.

>>Include Table 10-2 “Content Item Macro Attributes Description” Context ID may be defined in the macro invocation.

>>Content Iltem Modifier Sequence (0040,0441) 3 Sequence that specifies modifiers for a Protocol Context
Content Item. One or more Items are permitted in this
Sequence. See Section C.4.10.1.

>>>Include Table 10-2 “Content Item Macro Attributes Description” Context ID may be defined in the macro invocation.
Comments on the Performed (0040,0280) 3 User-defined comments on the Performed Procedure
Procedure Step Step.

10.14 HL7v2 Hierarchic Designator Macro

Table 10-17 describes the attributes for identifying an entity (system, organization, agency, or department) that has responsibility for
managing or assigning a defined set of instance identifiers (such as placer or filler number, patient identifiers, provider identifiers,
etc.). This entity could be a particular health care application such as a registration system that assigns patient identifiers, a govern-
mental entity such as a licensing authority that assigns professional identifiers or drivers' license numbers, or a facility where such
identifiers are assigned.

Note
This definition is identical to HL7 v2.5, Section 2.A.33, with only minor changes for editorial style.

These attributes are equivalent to the components of the HL7 v2 Hierarchic Designator (HD) and Entity Identifier (El) data types (see
HL7 v2 Chapter 2.A).

If both Local Namespace Entity ID (0040,0031) and Universal Entity ID (0040,0032) are present, they shall refer to the same entity.

Table 10-17. HL7v2 Hierarchic Designator Macro Attributes

Attribute Name Tag Type Attribute Description
Local Namespace Entity (0040,0031) 1C Identifies an entity within the local namespace or domain. Required if
ID Universal Entity ID (0040,0032) is not present; may be present otherwise.
Universal Entity ID (0040,0032) 1C Universal or unique identifier for an entity. Required if Local Namespace
Entity ID (0040,0031) is not present; may be present otherwise.
Universal Entity ID Type (0040,0033) 1C Standard defining the format of the Universal Entity ID. Required if Universal

Entity ID (0040,0032) is present.

Enumerated Values:

DNS An Internet dotted name. Either in ASCII or as integers
EUI64 An IEEE Extended Unique Identifier

ISO An International Standards Organization Object Identifier
URI Uniform Resource Identifier

UUID The DCE Universal Unique Identifier

X400 An X.400 MHS identifier

X500 An X.500 directory name

10.15 Issuer of Patient ID Macro

Table 10-18 describes the attributes for identifying the source of Patient ID (0010,0020).

These attributes are equivalent to components of the HL7 v2 Extended Composite ID with Check Digit (CX) data type (see HL7 v2
Chapter 2.A.14), as used in the HL7 v2 PID-3 Patient Identifier List field.
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Table 10-18. Issuer of Patient ID Macro Attributes

Attribute Name

Tag

Type

Attribute Description

Issuer of Patient ID

(0010,0021)

3

Identifier of the Assigning Authority (system, organization, agency,
or department) that issued the Patient ID.

Note

Equivalent to HL7 v2 CX component 4 subcomponent 1.

Issuer of Patient ID
Qualifiers Sequence

(0010,0024)

Attributes specifying or qualifying the identity of the issuer of the
Patient ID, or scoping the Patient ID.

Only a single Item is permitted in this Sequence.

>Universal Entity ID

(0040,0032)

Universal or unique identifier for the Patient ID Assigning Authority.
The authority identified by this attribute shall be the same as that
of Issuer of Patient ID (0010,0021), if present.

Note

Equivalent to HL7 v2 CX component 4 subcomponent 2
(Universal ID).

>Universal Entity ID Type

(0040,0033)

1C

Standard defining the format of the Universal Entity ID (0040,0032).
Required if Universal Entity ID (0040,0032) is present.

Note

Equivalent to HL7 v2 CX component 4 subcomponent 3
(Universal ID Type).

See Section 10.14 for Defined Terms.

>|dentifier Type Code

(0040,0035)

Type of Patient ID. Refer to HL7 v2 Table 0203 for Defined Terms.
Note

Equivalent to HL7 v2 CX component 5 (Identifier Type
Code).

>Assigning Facility
Sequence

(0040,0036)

The place or location identifier where the identifier was first
assigned to the patient. This component is not an inherent part of
the identifier but rather part of the history of the identifier.

Only a single ltem is permitted in this Sequence.
Note

Equivalent to HL7 v2 CX component 6 (Assigning Facility).

>>Include Table 10-17 “HL7v2 Hierarchic Designator Macro

Attributes”

>Assigning Jurisdiction Code
Sequence

(0040,0039)

The geo-political body that assigned the patient identifier. Typically
a code for a country or a state/province. Only a single ltem is
permitted in this Sequence.

Note

Equivalent to HL7 v2 CX component 9 (Assigning
Jurisdiction).

>>Include Table 8.8-1 “Code Sequence Macro Attributes”

Baseline CID 5001 “Countries” for country codes.
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Attribute Name Tag Type

Attribute Description

>Assigning Agency or (0040,003A) 3
Department Code Sequence

The agency or department that assigned the patient identifier. Only
a single ltem is permitted in this Sequence.

Note

Equivalent to HL7 v2 CX component 10 (Assigning
Agency or Department).

>>Include Table 8.8-1 “Code Sequence Macro Attributes”

No Baseline CID is defined.

10.16 Algorithm Identification Macro

Table 10-19 describes the Attributes for encoding the algorithm used to create or derive a SOP Instance contents. An algorithm is
described by the Algorithm Family, a specific Algorithm Name, and an Algorithm Version. A character string containing parameters

that were used in the algorithm can be included.

Table 10-19. Algorithm ldentification Macro Attributes

Attribute Name Tag Type Attribute Description
Algorithm Family Code (0066,002F) 1 The family of algorithm(s) that best describes the software
Sequence algorithm used.

Only a single Item shall be included in this Sequence.

.

>Include Table 8.8-1 “Code Sequence Macro Attributes

Context ID may be defined in the macro invocation.

Algorithm Name Code (0066,0030)
Sequence

3 The code assigned by a manufacturer to a specific software
algorithm.

Only a single item is permitted in this Sequence.

»

>Include Table 8.8-1 “Code Sequence Macro Attributes

No Baseline CID is defined.

Algorithm Name (0066,0036) 1 The name assigned by a manufacturer to a specific
software algorithm.

Algorithm Version (0066,0031) 1 The software version identifier assigned by a manufacturer
to a specific software algorithm.

Algorithm Parameters (0066,0032) 3 The input parameters used by a manufacturer to configure
the behavior of a specific software algorithm.

Algorithm Source (0024,0202) 3 Source of the algorithm, e.g., the name of the manufacturer,

researcher, university, etc.

10.17 Selector Attribute Macro

Table 10-20 specifies the Attributes that identify the context for a Data Element Tag that is used as a Selector Attribute (0072,0026).
The attribute may be an attribute nested within one or more Sequences, and/or a Private Attribute.

Table 10-20. Selector Attribute Macro Attributes

Attribute Name Tag Type Attribute Description
Selector Attribute (0072,0026) 1 Data Element Tag of the attribute to be referenced.
Selector Value Number (0072,0028) 1 Positive integer identifying which value of a multi-valued attribute identified by

Selector Attribute (0072,0026) is to be referenced. The value 1 identifies the
first value. The value zero identifies any value.
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Attribute Name

Tag

Type

Attribute Description

Selector Sequence
Pointer

(0072,0052)

1C

Contains the Data Element Tags of the path to the Sequence that contains
the Attribute that is identified by Selector Attribute (0072,0026).

This attribute shall have the same number of items as the level of nesting of
Selector Attribute (0072,0026).

Required if Selector Attribute (0072,0026) is nested in one or more Sequences.

See Section 10.17.1.1.

Selector Sequence
Pointer Private Creator

(0072,0054)

1C

Identification of the creator of a group of private data elements used to encode
attributes in the Selector Sequence Pointer (0072,0052).

This attribute shall have the same number of items as the level of nesting of
Selector Attribute (0072,0026).

For values of the Selector Sequence Pointer (0072,0052) that are not the Data
Element Tag of a Private Attribute, the corresponding value in Selector
Sequence Pointer Private Creator (0072,0054) shall be empty.

Required if Selector Sequence Pointer (0072,0052) is present and one or more
of the values of Selector Sequence Pointer (0072,0052) is the Data Element
Tag of a Private Attribute.

See Section 10.17.1.2.

Selector Sequence
Pointer ltems

(0074,1057)

1C

Identification of the Item indices in the Selector Sequence Pointer (0072,0052).

This attribute shall have the same number of items as the level of nesting of
Selector Attribute (0072,0026).

Required if Selector Sequence Pointer (0072,0052) is present.

See Section 10.17.1.1.

Selector Attribute Private
Creator

(0072,0056)

1C

Identification of the creator of a group of private data elements.

Required if the Selector Attribute (0072,0026) value is the Data Element Tag
of a Private Attribute.

See Section 10.17.1.2.

10.17.1 Selector Attribute Macro Attribute Descriptions

10.17.1.1 Referencing Nested Elements

Examples of use are shown in Table 10-21.

Table 10-21. Selector Attribute Macro Example

Example Selector Attribute |Selector Value| Selector Sequence |Selector Sequence
(0072,0026) Number Pointer (0072,0052) Pointer Items
(0072,0028) (0074,1057)
Entire Patient's Name (0010,0010) 0 absent absent
Second value (e.g., PRIMARY or (0008,0008) 2 absent absent
SECONDARY) in Image Type Attribute
Entire RT Beam Limiting Device Sequence (300A,00B6) 0 (300A,00B0) 3
attribute for the third Beam in an RT Plan
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Example

Selector Attribute
(0072,0026)

Num

Selector Value

(0072,0028)

Selector Sequence
Pointer Items
(0074,1057)

Selector Sequence

ber Pointer (0072,0052)

RT Beam Limiting Device Type attribute for (300A,00B8) 0 (300A,00B0), 12
the second jaw specified for the first Beam

in an RT Plan (300A,00B6)

Code value attribute for the first item in View (0008,0100) 1 (0054,0220) 1

Code Sequence

10.17.1.2 Private Attribute References

The Selector Sequence Pointer Private Creator (0072,0054) and the Selector Attribute Private Creator (0072,0056) each have a value
that corresponds to the Private Creator Data Element numbers (gggg,00pp), where gggg is odd and pp ranges from 10 to FF. These
identify a block of Private Data Elements within the block (gggg,ppxx). When Selector Attribute (0072,0026) or Selector Sequence
Pointer (0072,0052) points to a Private Data Element (gggg,ppxx), it shall have the value (gggg,00xx).

10.18 Data Set Identification Macro

Table 10-22 describes the attributes for the identification of an externally sourced data set.

Table 10-22. Data Set Identification Macro Attributes

Attribute Name Tag Type Attribute Description
Data Set Name (0024,0306) 1 The name assigned to the data set.
Data Set Version (0024,0307) 1 The software version identifier assigned to the data
set.
Data Set Source (0024,0308) 1 Source of the data set e.g., the name of the
manufacturer, researcher, university, etc.
Data Set Description (0024,0309) 3 Description of the data set.

10.19 Exposure Index Macro

Table 10-23 describes the attributes for describing the Exposure Index for single projection X-ray images, as described by IEC 62494-
1 and the report of AAPM Task Group 116.

Table 10-23. Exposure Index Macro Attributes

Attribute Name

Tag

Type

Attribute Description

Exposure Index

(0018,1411)

62494-1.

1.

2.

Note

3 Measure of the detector response to radiation in the relevant image region
of an image acquired with a digital x-ray imaging system as defined in IEC

A string rather than binary Value Representation is used for
this Attribute, in order to allow the sender to control the

precision of
Group 116.

the value as suggested in the report of AAPM Task

This index value is scaled as defined by IEC 62494-1.

Target Exposure Index

(0018,1412)

3 The target value used to calculate Deviation Index (0018,1413) as defined
in IEC 62494-1.

Deviation Index

(0018,1413)

3 A scaled representation of the difference of the Exposure Index compared
to the Target Exposure Index as defined in IEC 62494-1 and the report of

AAPM TG 116.
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10.20 Mandatory View and Slice Progression Direction Macro

Table 10-24 specifies the Attributes that describe the view, and in the case of cardiac views, the direction of the slices relative to the
cardiac anatomy.

Table 10-24. Mandatory View and Slice Progression Direction Macro Attributes

Attribute Name Tag Type Attribute Description

View Code Sequence (0054,0220) 1 Sequence that describes the projection of the anatomic region of
interest.

Only a single ltem shall be included in this Sequence.

>Include Table 8.8-1 “Code Sequence Macro Attributes” Baseline CID 26 “Nuclear Medicine Projections” unless otherwise
specified in invocation.

>View Modifier Code (0054,0222) 2C View Modifier.

Sequence

Required if needed to fully specify the View.

Zero or more ltems shall be included in this Sequence.

>>Include Table 8.8-1 “Code Sequence Macro Attributes” Baseline CID 23 “Cranio-Caudad Angulation” unless otherwise
specified in invocation.

Slice Progression Direction (0054,0500) 1C Describes the anatomical direction in which a set of slices is
progressing (see Section 10.20.1.1). Meaningful only for cardiac
images.

Enumerated Values are defined in Section 10.20.1.1.

Required if View Code Sequence (0054,0220) equals (G-A186,
SRT, "Short Axis") or (G-A18A, SRT, "Vertical Long Axis") or
(G-A18B, SRT, "Horizontal Long Axis"). May be present otherwise.

10.20.1 Mandatory View and Slice Progression Direction Macro Attributes

10.20.1.1 Slice Progression Direction
The image or frame order to which the Slice Progression Direction (0054,0500) applies depends on the 10D:

* In the case of Enhanced Multi-frame 10Ds, in which a Stack ID (0020,9056) may be defined, Stack ID (0020,9056) shall be used,
and the slices are considered in order by In Stack Position Number (0020,9057)

* In the case of Multi-frame IODs that are not Enhanced, the slices are considered in encoded frame order

* In the case of single-frame I0Ds, the order is defined by increasing values of Instance Number

The Enumerated Values depend on the view:

+ If View Code Sequence (0054,0220) indicates a short axis view, such as when it equals (G-A186, SRT, "Short Axis"):

Enumerated Values
APEX_TO_BASE
BASE_TO_APEX

+ If View Code Sequence (0054,0220) indicates a vertical long axis view, such as when it equals (G-A18A, SRT, "Vertical Long Axis"):

Enumerated Values
ANT_TO_INF Anterior to Inferior
INF_TO_ANT Inferior to Anterior
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+ If View Code Sequence (0054,0220) indicates a horizontal long axis view, such as when it equals (G-A18B, SRT, "Horizontal Long
Axis"):

Enumerated Values
SEPTUM_TO _WALL Septum to Lateral Wall
WALL _TO_SEPTUM Lateral Wall to Septum

Note
The conditions on the choice of Enumerated Values are relatively general, rather than specific to a single coded view, in

order to accommodate the echocardiography views defined in CID 12226 “Echocardiography Image View” in PS3.16, in
addition to the views for CT, MR, NM and PET defined in CID 26 “Nuclear Medicine Projections” in PS3.16.

10.21 Optional View and Slice Progression Direction Macro

Table 10-25 specifies the Attributes that describe the view, and in the case of cardiac views, the direction of the slices relative to the
cardiac anatomy.

Table 10-25. Optional View and Slice Progression Direction Macro Attributes

Attribute Name Tag Type Attribute Description

View Code Sequence (0054,0220) 3 Sequence that describes the projection of the anatomic
region of interest.

Only a single Item is permitted in this Sequence.

>Include Table 8.8-1 “Code Sequence Macro Attributes” Baseline CID 26 “Nuclear Medicine Projections” unless
otherwise specified in invocation.

>View Modifier Code (0054,0222) 3 View Modifier.

Sequence

One or more Items are permitted in this Sequence.

>>Include Table 8.8-1 “Code Sequence Macro Attributes” Baseline CID 23 “Cranio-Caudad Angulation” unless
otherwise specified in invocation.

Slice Progression Direction (0054,0500) 3 Describes the anatomical direction in which a set of slices
is progressing (see Section 10.20.1.1). Meaningful only for
cardiac images.

Enumerated Values are defined in Section 10.20.1.1.

10.22 Numeric Value Macro

Table 10-26 describes the attributes used to relate and convey a numeric value to a coded concept.

Table 10-26. Numeric Value Macro Attributes

Attribute Name Tag Type Attribute Description

Concept Name Code Sequence (0040,A043) 1 Coded concept name of this name-value ltem.

Only a single Item shall be included in this

Sequence.
>Include Table 8.8-1 “Code Sequence Macro Attributes” No Context ID is defined.
Numeric Value (0040,A30A) 1 Numeric value for this name-value Item.
Measurement Units Code (0040,08EA) 1 Units of Numeric Value (0040,A30A) in this
Sequence name-value ltem.

Only a single Item shall be included in this
Sequence.
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Attribute Name ‘ Tag ‘ Type Attribute Description
>Include Table 8.8-1 “Code Sequence Macro Afttributes” Defined CID 82 “Units of Measurement”.

10.23 RT Equipment Correlation Macro

Table 10-27. RT Equipment Correlation Macro Attributes Description

Attribute Name Tag Type Attribute Description

Patient Support Angle (300A,0122) 3 Patient Support angle, i.e., orientation of IEC PATIENT SUPPORT
coordinate system with respect to IEC FIXED REFERENCE
coordinate system (degrees).

Table Top Pitch Angle (300A,0140) 3 Table Top Pitch Angle, i.e., the rotation of the IEC TABLE TOP
coordinate system about the X-axis of the IEC TABLE TOP
coordinate system (degrees). See Section C.8.8.25.6.2.

Table Top Roll Angle (300A,0144) 3 Table Top Roll Angle, i.e., the rotation of the IEC TABLE TOP
coordinate system about the Y-axis of the IEC TABLE TOP
coordinate system (degrees). See Section C.8.8.25.6.2.

Table Top Longitudinal (300A,0129) 3 Table Top Longitudinal position in IEC TABLE TOP coordinate

Position system (mm).

Table Top Lateral Position (300A,012A) 3 Table Top Lateral position in IEC TABLE TOP coordinate system
(mm).

10.24 Device Motion Control Macro

Table 10-28 specifies the attributes that describe requirements on performing the movement of a device from an actual to a desired
position.

Table 10-28. Device Motion Control Macro Attributes Description

Attribute Name Tag Type Attribute Description

Device Motion Control Sequence (300A,0450) 3 Device Motion Control Definitions for each degree of freedom.

One or more ltems are permitted in this Sequence.

>Device Motion Parameter Code (300A,0453) 1 The parameter for which the Device Motion Control shall be
Sequence applied.

>>Include Table 8.8-1 “Code Sequence Macro Attributes” Defined CID 9401 “IEC61217 Device Position Parameters”
>Device Motion Execution Mode (300A,0451) 1C Permitted Motion Execution Mode for movement.

Required if Device Motion Observation Mode (300A,0452)
is absent. May be present otherwise.
See Section 10.24.1.1.

>Device Motion Observation (300A,0452) 1C Required Motion Observation Mode for movement.
Mode

Required if Device Motion Execution Mode (300A,0451) is
absent. May be present otherwise.

See Section 10.24.1.2.

10.24.1 Device Motion Control Macro Attributes

10.24.1.1 Device Motion Execution Mode

Device Motion Execution Mode (300A,0451) identifies how the operator invokes and controls the motion.
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Enumerated Values:

CONTINUOUS The device must be moved while the operator is activating one or more switches on the machine during the whole
period of movement to prevent any uncontrolled movement.

TRIGGERED The device can be moved automatically to the desired position, triggered by a one-time command of the operator,
without the need to constantly activate any switch.

AUTOMATIC The device movement can be initiated and performed automatically by the device to the desired position.
10.24.1.2 Device Motion Observation Mode

Device Motion Observation Mode (300A,0452) describes the presence of the operator in the room, observing the motion.
Enumerated Values:
INROOM The movement of the device is only allowed when the operator is present in the treatment room.

REMOTE The device can be moved by a command of the operator not being present in the treatment room, that is, from a device
outside the treatment room.
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A Composite Information Object Definitions
(Normative)

A.1 Elements of An Information Object Definition

Each Composite Information Object Definition is composed of the following Sections

a. 10D Description

b. IOD Entity-Relationship Model

c. |1OD Module Table

d. Optionally, a Functional Group Macros Table used by the Multi-frame Functional Groups Module

Section A.1.1, Section A.1.2 and Section A.1.3 define the requirements of a) through d) above.

A.1.1 10D Description

This Section provides a brief description of the IOD. Specifically, this description includes:
* The Real-World Object that is represented by the IOD

 Information as to the scope of the represented object if appropriate

A.1.2 10D Entity-Relationship Model

This Section of an 10D provides the Entity-Relationship (E-R) Model that depicts the relationships of the components or Information
Entities (IE) of the specified 10D. It forms an IOD specific information model. This E-R model provides the complete context of how
the composite instance information shall be interpreted when a composite instance is exchanged between two DICOM Application
Entities.

Even though composite instances are sent as discrete individual components, each Composite Instance 10D E-R Model requires that
all composite instances that are part of a specific study shall share the same context. That is, all composite instances within a specific
patient study share the same patient and study information; all composite instances within the same series share the same series
information; etc.

Figure A.1-1 is the DICOM Composite Instance 10D Information Model. It applies to all of the Composite Instance 10Ds defined in
Annex A. However, a subset of this model may be specified by each individual Composite Instance IOD to accurately define the
context for specific composite instance exchange.

The sub-sections of this Section describe the Information Entities (IE) that comprise the Composite Instance 10Ds defined in this
Annex.
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Figure A.1-1. DICOM Composite Instance IOD Information Model
A.1.2.1 Patient IE

The Patient IE defines the characteristics of a patient who is the subject of one or more medical studies.
Note
A patient may be a human or an animal.

The Patient IE is modality independent.

A.1.2.2 Study IE

The Study IE defines the characteristics of a medical study performed on a patient. A study is a collection of one or more series of
medical images, presentation states, and/or SR documents that are logically related for the purpose of diagnosing a patient. Each
study is associated with exactly one patient.

A study may include composite instances that are created by a single modality, multiple modalities or by multiple devices of the same
modality.

The Study IE is modality independent.
A.1.2.3 Series IE

The Series IE defines the Attributes that are used to group composite instances into distinct logical sets. Each series is associated
with exactly one Study.
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The following criteria group composite instances into a specific series:
a. All composite instances within a series must be of the same modality

b. Each series may be associated with exactly one Frame of Reference IE, and if so associated all composite instances within the
series shall be spatially or temporally related to each other

c. Allcomposite instances within the series shall be created by the same equipment; therefore, each series is associated with exactly
one Equipment IE

d. All composite instances within a series shall have the same series information

Presentation States shall be grouped into Series without Images (i.e., in a different Series from the Series containing the Images to
which they refer).

Note

The Series containing Grayscale, Color and Pseudo-Color Softcopy Presentation States and the Series containing the Images
to which they refer are both contained within the same Study, except for Blended Presentation States, which may refer to
images from different Studies.

Waveforms shall be grouped into Series without Images. A Frame of Reference IE may apply to both Waveform Series and Image
Series.

SR Documents shall be grouped into Series without Images. The Frame of Reference IE may apply to SR Document Series, for SR
Documents that contain 3D spatial coordinates relative to one or more spatial Frames of Reference, or temporal coordinates that require
a temporal Frame of Reference.

A.1.2.4 Equipment IE

The Equipment IE describes the particular device that produced the series of composite instances. A device may produce one or
more series within a study. The Equipment IE does not describe the data acquisition or image creation Attributes used to generate
the composite instances within a series. These Attributes are described in the composite instance specific IEs (e.g., the Image IE).

A.1.2.5 Frame of Reference IE

The Frame of Reference IE identifies the coordinate system that conveys spatial and/or temporal information of composite instances
in a series.

When present, a Frame of Reference IE may be related to one or more series. In this case, it provides the ability to spatially or tem-
porally relate multiple series to each other. In such cases, the series may share the UID of the Frame of Reference, or alternatively,
a Registration SOP Instance may specify the spatial relationship explicitly, as a spatial transformation. A Frame of Reference IE may
also spatially register a Frame of Reference to an atlas.

A.1.2.6 Image IE

The Image IE defines the Attributes that describe the pixel data of an image. The pixel data may be generated as a direct result of
patient scanning (termed an Original Image) or the pixel data may be derived from the pixel data of one or more other images (termed
a Derived Image). An image is defined by its image plane, pixel data characteristics, gray scale and/or color mapping characteristics,
overlay planes and modality specific characteristics (acquisition parameters and image creation information).

An image is related to a single series within a single study.

The pixel data within an Image IE may be represented as a single frame of pixels or as multiple frames of pixel data. The frames of
a Multi-frame image (a cine run or the slices of a volume) are sequentially ordered and share a number of common properties. A few
Attributes may vary between frames (e.g., Time, Angular Displacement, Slice Increment). All common Image IE Attributes refer to
the first frame of a multiple frame image.

Overlay and Lookup Table data may be included within an Image IE only if this information is directly associated with the image.
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A.1.2.7 Overlay IE

The Overlay IE defines the Attributes that describe an independent set of Overlay Planes. The Overlay IE may represent in a bit-map
format, graphics or text and is used to indicate such items as region of interest, reference marks and annotations. Sufficient information
shall be available to allow an overlay to be presented at a display station superimposed on a particularimage with which it is associated.
An Overlay IE shall be related to only one Series IE.

An Overlay Plane may be represented as a single frame (when associated with a single-frame image) or as multiple frames of overlay
planes (when associated with a Multi-frame image).

A.1.2.8 Curve IE

Retired. See PS3.3-2004.

A.1.2.9 Modality LUT IE

The Modality LUT IE defines the Attributes that describe the transformation of manufacturer dependent pixel values into pixel values
that are manufacturer independent (e.g., Hounsfield units for CT, Optical Density for film digitizers, etc.). The Modality LUT may be
contained within an image, or a presentation state that references an image. When the transformation is linear, the Modality LUT is
described by Rescale Slope (0028,1053) and Rescale Intercept (0028,1052). When the transformation is non-linear, the Modality
LUT is described by Modality LUT Sequence (0028,3000).

A.1.2.10 VOI LUT IE

The VOI LUT IE defines the Attributes that describe the transformation of the modality pixel values into pixel values that are meaningful
for print, display, etc. This transformation is applied after any Modality LUT. The VOI LUT may be contained within an image, or a
presentation state that references an image. When the transformation is linear, the VOI LUT is described by Window Center (0028,1050)
and Window Width (0028,1051). When the transformation is non-linear, the VOI LUT is described by VOI LUT Sequence (0028,3010).
A non-linear interpretation of Window Center (0028,1050) and Window Width (0028,1051) may be defined by VOI LUT Function
(0028,1056).

A.1.2.11 Presentation State IE

The Presentation State IE defines how a referenced image (or images) will be presented (e.g., displayed) in a device independent
grayscale space (i.e., in P-Values) or color space (i.e., in PCS-values), and what graphical annotations and spatial and grayscale
contrast transformations will be applied to the referenced image pixel data.

A.1.2.12 Waveform IE

The Waveform |E represents a multi-channel time-based digitized waveform. The waveform consists of measurements of some
physical qualities (e.g., electrical voltage, pressure, gas concentration, or sound), sampled at constant time intervals. The measured
qualities may originate, for example, in any of the following sources:

a. the anatomy of the patient,

b. therapeutic equipment (e.g., a cardiac pacing signal or a radio frequency ablation signal),

c. equipment for diagnostic synchronization (e.g., a clock or timing signal used between distinct devices),
d. the physician's voice (e.g., a dictated report).

The sample data within a Waveform IE may represent one or more acquired channels. Several signal channels acquired at the same
sampling rate can be multiplexed (by interleaving samples) in a single multiplex group. (see also Annex C “Waveforms (Informative)”
in PS3.17.)

A.1.2.13 SR Document IE

The SR Document IE defines the Attributes that describe the content of an SR Document. These include semantic context as well
as Attributes related to document completion, verification and other characteristics. An SR Document SOP Instance is related to a
single Series within a single Study.
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A.1.2.14 MR Spectroscopy IE

The MR Spectroscopy IE defines the attributes that describe the data of a MR spectroscopy acquisition created by a magnetic resonance
spectroscopy device.

A.1.2.15 Raw Data IE

The Raw Data IE defines the attributes that describe a data set that may be used for further processing to produce image data or
other data.

Note

For example, raw data may be used with CT and MR systems to reconstruct sets of images or for MR to reconstruct spec-
troscopic data. The format of the raw data is vendor specific.

A.1.2.16 Encapsulated Document IE

The Encapsulated Document IE defines the Attributes that describe the content of a non-DICOM formatted document that is encap-
sulated in a DICOM Attribute. These include Attributes related to document origin, title, and other characteristics. An Encapsulated
Document SOP Instance is related to a single Series within a single Study.

A.1.2.17 Real World Value Mapping IE

The Real World Value Mapping IE defines the attributes that describe the mapping of stored pixel data to Real World values.

A.1.2.18 Surface IE

The Surface IE defines the Attributes that describe a surface in a spatial coordinate system. A surface is defined by its shape and
can be further defined by normals on that shape. The surface may be reconstructed from either spatial scans (e.g., laser scanners)
or based on images. A surface is described by its finite volume and manifold property, gray scale and color mapping characteristics,
presentation type, opacity, and modality specific characteristics.

A surface is related to a single Series.

A.1.2.19 Measurements IE

The Measurements |IE defines the Attributes that describe the measurements taken by medical instruments.

A.1.2.20 Tractography Results IE
The Tractography Results IE defines the attributes that describe the results of a tractography application.
Note

The term tractogram is not used because it does not include all types of tractography results.

A.1.2.21 Plan IE

The Plan |IE defines the parameters and instructions to deliver treatment, particularly Radiotherapy, to the Patient. The entity includes
the set of machine and positioning parameters to be applied during treatment delivery and instructions guiding the treatment workflow.

A.1.3 10D Module Table and Functional Group Macro Table

This Section of each 10D defines in a tabular form the Modules comprising the 10D. The following information must be specified for
each Module in the table:

* The name of the Module or Functional Group

» A reference to the Section in Annex C that defines the Module or Functional Group
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» The usage of the Module or Functional Group; whether it is:
» Mandatory (see Section A.1.3.1), abbreviated M
» Conditional (see Section A.1.3.2), abbreviated C
» User Option (see Section A.1.3.3), abbreviated U

The Modules referenced are defined in Annex C.

A.1.3.1 Mandatory Modules

For each 10D, Mandatory Modules shall be supported per the definitions, semantics and requirements defined in Annex C.

A.1.3.2 Conditional Modules

Conditional Modules are Mandatory Modules if specific conditions are met. If the specified conditions are not met, this Module shall
not be supported; that is, no information defined in that Module shall be sent.

A.1.3.3 User Option Modules

User Option Modules may or may not be supported. If an optional Module is supported, the Attribute Types specified in the Modules
in Annex C shall be supported.

A.1.4 Overview of the Composite IOD Module Content

The Tables in this Section provide an overview of the Modules used throughout the Composite I0Ds. This table is for informative
purposes only. It is based on the 10D definitions found in the remaining Sections of Annex A that are normative.

Table A.1-1a. Composite Information Object Modules Overview - Images

I0Ds CR|CT |Enh |MR | Enh |Enh | NM | US | US | Enh [SC | SC | SC | SC | SC | PT |Enh
CT MR | MR MF | US MF | MF | MF | MF PT

Modules Col Vol SB | GB |GW | TC

Patient M (M |[M M M M M M M M M M M M M M M

Clinical Trial Subject u (U |U u |U ] U ] U U u (U ] U U ] ]

General Study M (M |[M M M M M M M M M M M M M M M

Patient Study u (U |U u |U ] U ] U U u (U U U U ] U

Clinical Trial Study u (U |U u |U ] U ] U U u (U U U U U U

General Series M (M |[M M M M M M M M M M M M M M M

Clinical Trial Series u (U |U u (U U U ] U U u (U ] U U ] ]

CR Series M

NM/PET Patient M M

Orientation

PET Series M

PET Isotope M

PET Multi-gated C

Acquisition

Enhanced PET Series M

Enhanced US Series M

Frame of Reference M M M M M U U U M C C C M M

Ultrasound Frame of M

Reference
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IODs CR|CT |Enh |MR|Enh |Enh | NM | US | US |Enh |SC | SC | SC | SC | SC | PT | Enh
cT MR | MR MF | US MF | MF | MF | MF PT
Modules Col Vol SB|GB |[GW | TC

Synchronization C C C C U U M U U u C C

(@)
(@)
@)
(@)
(@)

Cardiac Synchronization

Respiratory C C C C C
Synchronization

Bulk Motion C C
Synchronization

<
<
<
<
<
<
<
<
=
C
C
[
[
<
<

General Equipment M (M

Enhanced General M M M M M
Equipment

SC Equipment M (M M

<
<

<
<

General Image M M M* M M M (M M M M M

<
<

Image Plane M

Image Pixel M M M M M M M* (M M M M M M M M M

<

NM Image Pixel M

Palette Color Lookup C C
Table

Supplemental Palette C C
Color Lookup Table

Enhanced Palette Color U
Lookup Table

Contrast/Bolus C C C c* |C

Enhanced Contrast/Bolus C C C C

Cine M C C

(@)
(@)

<
<
<
<
<
=<

Multi-frame

NM Multi-frame M

Frame Pointers U U ] U U

Multi-frame Functional M M M M U U U M
Groups

Multi-frame Dimension M M M M ] U U M

Excluded Intervals U

Display Shutter U

Device u (U |U u |U u u u u u u (U u u u u

Intervention U

C
C
C
C
c
(@)
C
C
C
C
C
C
C
C
C
C
C

Specimen

CR Image M

CT Image M

Enhanced CT Image M

MR Image M

Enhanced MR Image M M

MR Pulse Sequence C C

<

NM Image

NM Isotope M
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IODs CR|CT |Enh |MR|Enh |Enh | NM | US | US |Enh |SC | SC | SC | SC | SC | PT | Enh
cT MR | MR MF | US MF | MF | MF | MF PT
Modules Col Vol SB|GB |[GW | TC

NM Detector M
NM TOMO Acaquisition

NM Multi-Gated C
Acquisition

NM Phase C
NM Reconstruction C
US Region Calibration u*
US Image M* M
Enhanced US Image M
IVUS Image C
SC Image M U U
SC Multi-frame Image
SC Multi-frame Vector C C Cc Cc
PET Image M
Enhanced PET Isotope

Enhanced PET M
Acquisition

Enhanced PET Image M
Overlay Plane u |U U U u* U U
Multi-frame Overlay U
Modality LUT U u
VOI LUT u |U u u u* U u C C U

Common Instance U U U U U
Reference

(@)

C

C
C

<
<
<
<

=

C
C
C
C
C
C
C
C
C
C
C
C

Acquisition Context
ICC Profile
SOP Common M M

Frame Extraction

U u
M*  [M*
C

C
C

oOZCcZ
<
oOZCcCcZ
o=
O Z|Cc|Cc
oZCclZ
<
<
<
<
<
<
<

* The notation next to M and U indicates a special condition for these modules. Refer to the corresponding Information Object Defin-
itions in this Annex for details.

Note

1.  The original US Image 10D and US multi-frame 10D, and the associated US and US multi-frame Storage SOP Class
UID have been retired. New US and US multi-frame Image IODs are defined, as shown in Table A.1-1a, which includes
the Palette Color Lookup Table Module.

2. The original NM Image 10D and the associated NM Storage SOP Class UID have been retired. A completely new NM
Image 10D is defined, as shown in Table A.1-1a.
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Table A.1-1b. Composite Information Object Modules Overview - Images

I0Ds

Modules

XA

Enh
XA

RF

Enh RF

3D XA

3D CF

Br
Tomo

Br
Proj

RTIM

DX

MG

Patient

Clinical Trial Subject

General Study

Patient Study

Clinical Trial Study

c|ic|iZcg

General Series

Clinical Trial Series

ciZ|cicizicl g

ciZ|c|iciicl g

cl=zlclcl=zlcl=

c|lZ|cicitc

c|lZ|cicitc

cl=zlclcl=zlcl=

cl=zlclcl=zlcl=

c|Z|ciciZcg

c|lZ|cicitc

Enhanced Series

S|ICciZ|Cciciz|Cc|g

= I < I ) [ e - I g

RT Series

DX Series

<

Mammo Series

Enhanced Mammo Series

Intra-Oral Series

XA/XRF Series

Frame of Reference

<

<

Synchronization

Cardiac Synchronization

Respiratory Synchronization

General Equipment

<

<

=

Enhanced General Equipment

20000z

SIZo0l0|0|ClZ

ZZ|0|0

General Image

<

<

<

=

<

<

Image Pixel

=

=

=

<

=

<

=

<

<

Contrast/Bolus

Enhanced Contrast/Bolus

Cine

Multi-frame

(@)

(@)

Frame Pointers

Multi-frame Functional Groups

Multi-frame Dimension

C

C

C

cC

Mask

Display Shutter

Device

Intervention

C

Specimen

c|c|c|c|o

c|lc|ic|ic|lo

c|c|Cc|C

c|c|c|c

c|c|c|Cc

Patient Orientation

= clclc

Image - Equipment Coordinate
Relationship

c|lc|c|Cc|C

c|c|jc|c|c

X-Ray Image

Enhanced XA/XRF Image
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I0Ds

Modules

XA

Enh

RF

Enh RF|3D XA

3D CF

Br
Tomo

Br
Proj

RTIM

DX

MG

X-Ray Acquisition

XA/XRF Acquisition

X-Ray Collimator

X-Ray Table

XRF Positioner

X-Ray Tomography Acquisition

oO|c|Cc|C

X-Ray Acquisition Dose

X-Ray Generation

X-Ray Filtration

X-Ray Grid

c|lc|c|c|c

c|lc|c|c|c

c|lc|c|c|c

XA Positioner

X-Ray Image Intensifier

X-Ray Detector

(@)

O

XA/XRF Multi-frame Presentation

X-Ray 3D Image

X-Ray 3D Angiographic Image
Contributing Sources

X-Ray 3D Craniofacial Image
Contributing Sources

Breast Tomosynthesis
Contributing Sources

X-Ray 3D Angiographic
Acquisition

X-Ray 3D Craniofacial
Acquisition

Breast Tomosynthesis
Acquisition

X-Ray 3D Reconstruction

Enhanced Mammography Image

Breast View

DX Anatomy Imaged

DX Image

DX Detector

DX Positioning

cg

cggsL

Mammo Image

N = - -

Intra-Oral Image

=<

RT Image

Approval

Overlay Plane

Multi-frame Overlay

Modality LUT

VOI LUT
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I0Ds XA Enh RF |EnhRF|3D XA |3D CF| Br Br [RTIM| DX MG 10
XA Tomo | Proj
Modules

Image Histogram

Common Instance Reference |U

Acquisition Context

| Z5|C|C
= = [N e [ e
= = [ e e

SOP Common M M M

O[22 C
o gcC
O[22 C
o2 C
o gcC
0Oz ZC

Frame Extraction C C C

Table A.1-1c. Composite Information Object Modules Overview - More Images

I10Ds VL |VL|VL | VL | VL |Vid |Vid | Vid |Oph |Oph| WF | WF | OPT |IVOCT|Seg |OPM| CM
EN|MC|SL |WS |[PH| VL | VL | VL |8Bit| 16 | Oph | Oph
Modules EN | MC | PH Bit | St | 3DC

Patient M M M M

Clinical Trial Subject

General Study

Patient Study

Clinical Trial Study

General Series

clzlclclzlc|=
cl=zlclcl=zlcl=
clzlclcl=zlcl=
clzlclcl=zlc|=
clzlclcl=zlcl=
clzlclcl=zlc

clzlclcl=zlc

clzlclcl=zlc

clzlclcl=zlcl=
clzlclcl=zlc|=
clzlclcl=zlcl=
clzlclcl=zlc

clzlclcl=zlcl=
clzlclcl=zlcl=
clzlclclzlc|=
clzlclclzlc|=

Clinical Trial Series

fCcigcjcig|cl g

Segmentation Series

<

Whole Slide Microscopy
Series

Intravascular OCT Series M

Ophthalmic Thickness Map M
Series

Corneal Topography Map M
Series

<

Frame of Reference M (M M
Synchronization M M M M
Cardiac Synchronization
General Equipment M M M M M M M M M M

Enhanced General M M M
Equipment

<
<
<
<
<

ZIZ0[00
22022

<
<
<
=
<
=
<
<
<
=
<
<
<
=
=

General Image
Image Pixel M M M M M M M M [M M M M M M M M
Palette Color Lookup Table M

Supplemental Palette Color C C
Lookup Table

<

(@)
(@)
(@)
(@)
(@)
<

Enhanced Contrast/Bolus

<
<
<
(@)
(@)
(@)
(@)

Cine
Multi-frame M M M M M M M

Multi-frame Functional M M M M
Groups

Multi-frame Dimension M M M M
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I0Ds

Modules

VL
EN

VL
MC

VL
SL

VL
ws

VL
PH

Vid
VL
EN

Vid
VL
MC

Vid
VL
PH

Oph
8 Bit

Oph
16
Bit

WF
Oph
St

WF
Oph
3DC

OPT

IVOCT

Seg

OPM

CM

Bitmap Display Shutter

Device

Specimen

C

(@)

(@)

(@)

(@)

(@)

VL Image

Slide Coordinates

=4 = = e

Whole Slide Microscopy
Image

Optical Path

Multi-Resolution Navigation

(@)

Slide Label

Ophthalmic Photography
Image

Wide Field Ophthalmic
Photography Stereographic
Projection

Wide Field Ophthalmic
Photography 3D
Coordinates

Wide Field Ophthalmic
Photography Quality Rating

Ocular Region Imaged

=

<

=

=<

Ophthalmic Photography
Acquisition Parameters

Ophthalmic Photographic
Parameters

Ophthalmic Tomography
Image

Ophthalmic Tomography
Parameters

Ophthalmic Tomography
Acquisition Parameters

Ophthalmic Thickness Map

Ophthalmic Thickness Map
Quality Rating

Corneal Topography Map
Image

Corneal Topography Map
Analysis

Intravascular OCT Image

<

Intravascular OCT
Acquisition Parameters

Intravascular OCT
Processing Parameters

Intravascular Image
Acquisition Parameters
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I0Ds VL | VL |VL | VL [ VL |Vid | Vid | Vid |Oph |Oph| WF | WF | OPT (IVOCT|Seg |OPM| CM
EN|MC|SL |WS |[PH| VL | VL | VL |8Bit| 16 | Oph | Oph

Modules EN | MC | PH Bit | St | 3DC

Segmentation Image M

Overlay Plane u |U U U

Common Instance U V] ] M U U U ] U U ] U V] M C U

Reference

Acquisition Context M M M M M M M M U U U U M M M M

ICC Profile u |U U U u (U U U U U C C U

SOP Common M (M M M M M M M M M M M M M M M M

Frame Extraction C C C C C C C C C C C

Table A.1-2. Composite Information Object Modules Overview - Non-Images

I0Ds MR Sp |[RwDt|BsVc|12Ld | Gen | Amb | Hm Bas |[PIWF |RsWF|Gn Au| Srf Srf
Au ECG | ECG | ECG | WF Crd WF |ScnPt| Scn
Modules WF WF EP Cld Msh

Patient

Clinical Trial Subject

General Study

Patient Study

Clinical Trial Study

General Series

clzlclclzlcl|=
clzlclcl=zlcl=
clzlclclzlcl=
clzlclcl=zlcl=
clzlclcl=zlcl=
clzlclclzlcl=
clzlclclzlc|=
clzlclclzlc|=
clclclcl=zlcl=
clclclcl=zlcl=
clclclcl=zlcl=

Clinical Trial Series

S
SCcg|cjcelg|cl g

Optical Surface Scanner
Series

Frame of Reference

Sync.

Cardiac Sync.

Respiratory Sync.

Bulk Motion Sync.

General Equip.

SIZ0I00|0Z

Enhanced General
Equip.

Multi-frame Functional |M
Groups

<

Multi-frame Dim.

[
[
C

Specimen U

Raw Data M

MR Spect. M

MR Spect. Pulse C
Sequence

MR Spect. Data M

<
<
<
<
<
<
<
<

Wfrm. Ident. M

<
=
<
=
<
<
<
<
=

Wfrm.

Wifrm. Annot. ] C C C C C C C C

- Standard -



Page 158

DICOM PS3.3 2016a - Information Object Definitions

Modules

I0Ds MR Sp

Rw Dt

Bs Vc

Au

12 Ld
ECG

Gen | Amb
ECG | ECG
WF WF

WF

Bas
Crd

EP

Pl WF

Rs WF

Gn Au
WF

Srf

Scn Pt

Cid

Srf
Scn
Msh

Point Cloud

Surface Mesh

UV Mapping

cC

Scan Procedure

Acquisition Context M

=

=

<

<
[

<

<

£

<

<

<

SOP Common

Frame Extraction C

Table A.1-3.

Composite Information Object Modules Overview - More Non-Images

10Ds

Modules

Aut
Ref
Mx

Ker
Mx

Sub
Ref
Mx

Vis
Acy
Mx

Op
Ax
Mx

10 [OPV|Reg
Ln
Cl

Def
Reg

Fid

RWV

Str
RI

HP

Enc
PDF

Enc
CDA

Sfc
Seg

Col
Pal

Trc
Res

Patient

M

M

M

M

M

Clinical Trial Subject

General Study

Patient Study

Clinical Trial Study

clcl=zlcl=

clcl=zlcl=

cici|Ici

General Series

fccigclg

= I o e - [ )

Clinical Trial Series

cl=zlclcl=zlc

clZ|c|lczc g

c|Z|cjic|g|c

cl=zlclcl=zlc

c|Z|cjic|g|cC

c|Z|cjic|g|
c|Z|cicZcCcg

clZ|c|lczic g

clZ|c|lczic g

c|Z|cicZc

c|Z|cicZc

Presentation Series

Spatial Registration Series

Spatial Fiducials Series

Real World Value Mapping
Series

Stereometric Series

Encapsulated Document
Series

Segmentation Series

Lensometry Msrmnts.
Series

Autorefraction Msrmnts.
Series

Keratometry Msrmnts.
Series

Subjective Refraction
Msrmnts. Series

Visual Acuity Msrmnts.
Series

Ophthalmic Axial Msrmnts.
Series

Intraocular Lens
Calculations Series
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I0Ds Ln |Aut |Ker|Sub| Vis | Op | IO |OPV|Reg| Def |Fid|RWV |Str [HP |Enc | Enc | Sfc [Col| Bs |Trc
Mx | Ref | Mx | Ref |[Acy| Ax | Ln Reg RI PDF [CDA [Seg|Pal| St [Res
Modules Mx Mx | Mx | Mx | CI Dsp

Visual Field Static Perimetry M
Msrmnts. Series

Tractography Results M
Series

<
<
<
<

Frame of Reference

<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<

General Equipment

Enhanced General MM MM M M M M M M M M
Equipment

SC Equipment M M

Palette Color LUT M

Stereometric Relationship M

ICC Profile M

Spatial Registration M

Deformable Spatial M
Registration

Spatial Fiducials M

Real World Value Mapping M

<

Surface Segmentation

Surface Mesh M

Color Palette Definition M

Structured Display M

Structured Display Image M
Box

Structured Display U
Annotation

General Ophthalmic MMM M M M M
Refractive Msrmnts.

Lensometry Msrmnts. M

Autorefraction Msrmnts. M

Keratometry Msrmnts. M

Subjective Refraction M
Msrmnts.

Visual Acuity Msrmnts. M

Ophthalmic Axial Msrmnts. M

Intraocular Lens M
Calculations

Visual Field Static Perimetry M
Test Parameters

Visual Field Static Perimetry M
Test Reliability

Visual Field Static Perimetry M
Test Msrmnts.

Visual Field Static Perimetry M
Test Results
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I0Ds Ln
Mx
Modules

Aut
Ref
Mx

Ker
Mx

Sub
Ref
Mx

Vis
Acy

Op
Ax
Mx

10 (OPV

Ln
Cl

Reg

Def |Fid
Reg

RWV

Str
RI

HP

Enc
PDF

Enc
CDA

Sfc |Col
Seg|Pal

Bs
St

Dsp

Trc
Res

Ophthalmic Patient Clinical
Information and Test Lens
Parameters

Common Instance
Reference

Hanging Protocol Definition

<

Hanging Protocol
Environment

Hanging Protocol Display

Encapsulated Document

M

M

Tractography Results

<

SOP Common M

M

M

M

M

M

M M

M

M M

M

M

M

M

M

M

Table A.1-4. Composite Information Object Modules Overview - Radiotherapy

I0Ds

Modules

RT Dose

Struc

RT Plan

RT

Beam

Rec

RT
Brachy
Rec

RT
Sum

RT lon
Plan

RT lon
Beams
Treat

Rec

RT

Beams

Delivery

Inst

De
|

RT

Brachy

App
Setup

livery
nst

Patient

Clinical Trial Subject

General Study

Patient Study

Clinical Trial Study

cicicg

c|iciz|Ic s

c|iciz|Ics

cicicg

c|iciz|Ics

ciciZc g

c|iciz|Ic s

ciciZcg

General Series

Clinical Trial Series

C

C

cC

cC

C

ciZ|cicig|cl g

c|lZ|ciciz|lcg

RT Series

=

=

Frame of Reference

General Equipment

|||

Z|ICc|Z|C

= =

=

Enhanced General Equipment

General Image

Image Plane

Image Pixel

Multi-frame

RT Dose

RT DVH

Structure Set

=

ROI Contour

RT Dose ROI

OoocIgo o olo

RT ROI Observations

RT General Treatment Record

<

<

RT Treatment Machine Record
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I0Ds RTDose| RT |[RTPlan| RT RT RT | RTlon | RTlon RT RT
Struc Beam |Brachy | Sum | Plan | Beams | Beams | Brachy
Modules Set Rec Rec Treat |Delivery| App
Rec Inst Setup
Delivery
Inst

Measured Dose Reference Record U U U

[
c
C

Calculated Dose Reference Record

RT Beams Session Record M

RT lon Beams Session Record M

RT Brachy Session Record M

RT Treatment Summary Record U U M

RT General Plan M M

C
C

RT Prescription

RT Tolerance Tables U

RT lon Tolerance Tables U

RT Patient Setup U U U U u

RT Fraction Scheme U U

RT Beams C

RT lon Beams M

RT Brachy Application Setups C

RT Beams Delivery Instruction M

RT Brachy Application Setup M
Delivery Instruction

Approval ] ] U

Overlay Plane

Multi-frame Overlay

Modality LUT

Common Instance Reference

SOP Common

o Z|c|jc|c|c
C
C
C
C
C
C
C
(@]
<

Frame Extraction

Table A.1-5. Composite Information Object Modules Overview - Implants

I10Ds Generic Implant Implant Assembly | Implant Template
Template Template Group

Modules

Generic Implant Template Description M

Generic Implant Template 2D Drawings C

Generic Implant Template 3D Models C

Generic Implant Template Mating Features U

Generic Implant Template Planning Landmarks U

Implant Assembly Template M

Implant Template Group M

SOP Common M M M

Surface Mesh U
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Table A.1-6. Composite Information Object Modules Overview - Presentation States

I10Ds

Modules

Grey Pres

State

Col Pres
State

Pseudo Col
Pres State

Blend Pres
State

XA RF Pres
State

Planar MPR
Vol Pres
State

Patient

Clinical Trial Subject

General Study

Patient Study

Clinical Trial Study

General Series

Clinical Trial Series

Presn. Series

|ICcZ|Cciciz|Cc g

SiCcZ|CcicZtcCcg

SCcZCcicZNcCcg

|ICciZ|Cciciz|Ccg

zlclzlclclzlcl=z

Frame of Reference

General Equip.

=

<

<

=

=

Enhanced General Equip.

g Cclgs|ccicglcg

Mask

Display Shutter

(@)

Bitmap Display Shutter

(@)

(@)

(@)

Palette Color LUT

Overlay Plane

Disp. Area

Overlay Actvn.

Graphic Annot.

Spatial Trans.

Graphic Layer

OlO[O|OIZ| O

Graphic Group

Clolojo|o|Zlo

cClojolo

Modality LUT

Softcopy VOI LUT

OlOICO|O|OOIZ|OIZO0|0

Softcopy Presn. LUT

Presn. State Ident.

<

Presn. State Reln.

<

Presn. State Shutter

25550

Presn. State Mask

SIZZZNZOO0ICooooZo

Y I =<

Presn. State Blending

XA/XRF Presn. State Mask

(@)

XA/XRF Presn. State Shutter

(@)

XA/XRF Presn. State Presn.

Volumetric Presentation State Identification

Volumetric Presentation State Relationship

Volume Cropping

Presentation View Description

Multi-Planar Reconstruction Geometry

Volumetric Presentation State Display

= I = ) I
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I0Ds Grey Pres Col Pres | Pseudo Col |Blend Pres| XA RF Pres | Planar MPR
State State Pres State State State Vol Pres

Modules State
Volumetric Graphic Annotation U
Presentation Animation U
ICC Profile M M M
Common Instance Reference M
SOP Common M M M M M M

Table A.1-7. Composite Information Object Modules Overview - Structured Reports
I0Ds BsTx | Enh |CpSR | Key Mam Ch Col Prc [RDSR | SpRx | Mac |AcqCtx

SR SR Obj Sel| CAD | CAD | CAD Log Rp |GrdRp| SR

Modules
Patient M M M M M M M M M M M M
Clinical Trial Subject |U ] U U ] U U U U U U U
General Study M M M M M M M M M M M M
Patient Study U U U U U U U U U U U U
Clinical Trial Study U ] U U ] U U U U U U U
Clinical Trial Series U U U U U U U U U U U U
SR Document Series |M M M M M M M M M M M
Key Object Document M
Series
Frame of Reference U
Sync. U M C C
General Equip. M M M M M M M M M M M M
Enhanced General M M M M M
Equip.
SR Document General |M M M M M M M M M M M
SR Document Content|M M M M M M M M M M M M
Key Object Document M
SOP Common M M M M M M M M M M M M

A.2 Computed Radiography Image 10D

A.2.1 CR Image IOD Description

The Computed Radiography (CR) Image Information Object Definition specifies an image that has been created by a computed ra-
diography imaging device.

Note

Digital Luminescence Radiography is an equivalent term for computed Radiography.

A.2.2 CR Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model that directly reference the CR Image
I0D. The Frame of Reference IE, Overlay IE, Modality LUT IE, VOI LUT IE and Curve IE are not components of the CR Image IOD.
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A.2.3 CR Image 10D Module Table

Table A.2-1. CR Image 10D Modules

IE Module Reference Usage
Patient Patient C.71.1 M
Clinical Trial Subject C.713 U
Study General Study C.7.21 M
Patient Study C.7.22 U
Clinical Trial Study C.7.23 u
Series General Series C.7.31 M
CR Series C.8.1.1 M
Clinical Trial Series C.7.3.2 U
Equipment |General Equipment C.7.51 M
Image General Image C.76.1 M
Image Pixel C.7.6.3 M
Contrast/Bolus C.764 C - Required if contrast
media was used in this image
Display Shutter C.7.6.11 U
Device C.7.6.12 U
Specimen C.7.6.22 U
CR Image C.8.1.2 M
Overlay Plane C.9.2 U
Modality LUT C.111 u
VOI LUT C.11.2 u
SOP Common C.12.1 M
Common Instance Reference C.12.2 U

Note

The Curve Module (Retired) was previously included in the Image IE for this IOD but has been retired. See PS3.3-2004.
A.3 Computed Tomography Image 10D
A.3.1 CT Image IOD Description

The Computed Tomography (CT) Image Information Object Definition (IOD) specifies an image that has been created by a computed
tomography imaging device.

A.3.2 CT Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model that directly reference the CT Image
I0D. The Overlay IE, Modality LUT IE, VOI LUT IE and Curve IE are not components of the CT Image IOD.

A.3.3 CT Image IOD Module Table

Table A.3-1. CT Image 10D Modules

IE Module Reference Usage
Patient Patient C.711 M
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IE Module Reference Usage

Clinical Trial Subject C.71.3 U

Study General Study C.7.21 M
Patient Study C.7.22 U
Clinical Trial Study C.7.23 U

Series General Series C.7.3.1 M
Clinical Trial Series C.7.32 U

Frame of Frame of Reference C.74.1 M

Reference

Equipment General Equipment C.7.5.1 M

Image General Image C.7.6.1 M
Image Plane C.76.2 M
Image Pixel C.7.6.3 M
Contrast/Bolus C.76.4 C - Required if contrast

media was used in this
image

Device C.7.6.12 U
Specimen C.7.6.22 U
CT Image C.8.21 M
Overlay Plane C.9.2 U
VOI LUT C.11.2 U
SOP Common C.12.1 M
Common Instance Reference C.12.2 U

A.4 Magnetic Resonance Image 10D
A.4.1 MR Image 10D Description

The Magnetic Resonance (MR) Image Information Object Definition (IOD) specifies an image that has been created by a magnetic
resonance imaging device.

A.4.2 MR Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model that directly reference the MR Image
I0D. The Overlay IE, Modality LUT IE, VOI LUT IE and Curve IE are not components of the MR Image 10D.

A.4.3 MR Image IOD Module Table

Table A.4-1. MR Image 10D Modules

IE Module Reference Usage
Patient Patient C.711 M
Clinical Trial Subject C.71.3 U
Study General Study C.7.21 M
Patient Study C722 U
Clinical Trial Study C.7.23 U
Series General Series C.7.31 M
Clinical Trial Series C.732 U
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IE Module Reference Usage
Frame of Frame of Reference C.7.41 M
Reference
Equipment General Equipment C.7.51 M
Image General Image C.7.6.1 M
Image Plane C.76.2 M
Image Pixel C.76.3 M
Contrast/Bolus C.764 C - Required if contrast
media was used in this
image
Device C.7.6.12 U
Specimen C.7.6.22 U
MR Image C.8.31 M
Overlay Plane C9.2 U
VOI LUT Cc.11.2 U
SOP Common C.12.1 M
Common Instance Reference C.12.2 U

A.5 Nuclear Medicine Image 10D
A.5.1 NM Image 10D Description

The Nuclear Medicine (NM) Image Information Object Definition (IOD) specifies an image that has been created by a nuclear medicine
imaging device. This includes data created by external detection devices that create images of the distribution of administered radio-
active materials in the body. Depending on the specific radio pharmaceutical administered and the particular imaging procedure per-
formed, problems involving changes in metabolism, function, or physiology can be investigated and various regional pathologies can
be studied.

A.5.2 NM Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model that directly reference the NM Image
I0D. The Modality LUT IE is not a component of the NM Image 10D.

A.5.3 NM Image 10D Module Table (Retired)

This Section was defined in a previous version of the DICOM Standard. The Section is now retired.

A.5.4 NM Image IOD Module Table

Table A.5-1. NM Image 10D Modules

IE Module Reference Usage
Patient Patient C.711 M
Clinical Trial Subject C.713 U
Study General Study C.7.21 M
Patient Study C.722 U
Clinical Trial Study C.7.23 U
Series General Series C.7.31 M
Clinical Trial Series C.732 U
NM/PET Patient Orientation C.846 M
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IE Module Reference Usage
Frame of |Frame of Reference C.741 U
Reference Synchronization C.74.2 C - Required if time synchronization was
applied
Equipment|General Equipment C.7.51 M
Image General Image C.7.6.1 M
Image Pixel C.76.3 M
Acquisition Context C.76.14 U - See Section A.5.4.1
Device C.7.6.12 U
Specimen C.7.6.22 U
NM Image Pixel c.84.7 M
Multi-frame C.7.6.6 M
NM Multi-frame Cc.848 M
NM Image C.8.4.9 M
NM Isotope C.8.4.10 M
NM Detector C.8.4.11 M
NM TOMO Acquisition C.84.12 C - Required if Image Type (0008,0008)
Value 3 is TOMO, GATED TOMO, RECON
TOMO or RECON GATED TOMO
NM Multi-gated Acquisition C.8.4.13 C - Required if Image Type (0008,0008)
Value 3 is GATED, GATED TOMO, or
RECON GATED TOMO
NM Phase C.8.4.14 C - Required if Image Type (0008,0008)
Value 3 is DYNAMIC
NM Reconstruction C.84.15 C - Required if Image Type (0008,0008)
Value 3 is RECON TOMO or RECON
GATED TOMO
Overlay Plane C.9.2 U
Multi-frame Overlay C.93 U
VOI LUT C11.2 U
ICC Profile C.11.15 U
SOP Common C.121 M
Common Instance Reference C.12.2 U
Frame Extraction C.12.3 C - Required if the SOP Instance was
created in response to a Frame-Level
retrieve request
Note

The Curve Module (Retired) was previously included in the Image IE for this IOD but has been retired. See PS3.3-2004.

A.5.4.1 Acquisition Context Module

For Acquisition Context Sequence (0040,0555) the Defined TID is TID 3470 “NM/PET Acquisition Context”, which includes description
of the cardiovascular rest or stress state.

The Acquisition Context Sequence (0040,0555) shall always apply to all frames in the Image. Patient State shall always apply to all
frames in the Image, therefore, Referenced Frame Numbers (0040,A136) shall not be present.
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The Acquisition Context information may be entered during acquisition, or obtained from the Modality Worklist using information
supplied in the Protocol Context, using TID 15101 “NM/PET Protocol Context”.

A.6 Ultrasound Image IOD
A.6.1 US Image 10D Description

The Ultrasound (US) Image Information Object Definition specifies an image that has been created by an ultrasound imaging device.
A.6.2 US Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model that directly reference the US Image
I0D. The Overlay IE, Modality LUT IE and VOI LUT IE are not components of the US Image 10D.

A.6.3 US Image IOD Module Table (Retired)

This Section was defined in a previous version of the DICOM Standard. The Section is now retired.

A.6.4 US Image IOD Module Table

Table A.6-1. US Image IOD Modules

IE Module Reference Usage
Patient Patient C.71.1 M
Clinical Trial Subject C.713 ]
Study General Study C.7.21 M
Patient Study C.7.22 ]
Clinical Trial Study C.7.23 U
Series General Series C.7.3.1 M
Clinical Trial Series C.7.3.2 U
Frame of Frame of Reference C.74A1 ]
Reference Synchronization C.742 ]
Equipment |General Equipment C.7.51 M
Image General Image C.7.6.1 M
Image Pixel C.7.6.3 M
Contrast/Bolus C.76.4 C - Required if contrast media was
used in this image
Palette Color Lookup Table C.7.9 C - Required if Photometric

Interpretation (0028,0004) has a
value of PALETTE COLOR

Device C.7.6.12 ]
Specimen C.7.6.22 U
US Region Calibration C.8.55 ]
US Image C.8.5.6 M
Overlay Plane C.9.2 ]
VOI LUT C.11.2 U
ICC Profile C.11.15 ]
SOP Common C.121 M
Common Instance Reference C.12.2 ]
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Note

1. For the purpose of conveying ultrasound protocol data management information it is recommended that the Performed
Protocol Code Sequence (0040,0260) be assigned the code value(s) of the performed ultrasound protocaol, if any. The
Baseline Context Group for these code values is CID 12001 “Ultrasound Protocol Types”.

2. The US Frame of Reference Module was previously included in this IOD, but has been retired. See PS3.3-2003.

A.6.4.1 Mutually Exclusive IEs
Note

A Curve IE was previously included in this IOD that was mutually exclusive with the Image IE, but has been retired. See
PS3.3-2004.

A.7 Ultrasound Multi-frame Image 10D
A.7.1 US Image 10D Description

The Ultrasound (US) Multi-frame Image Information Object Definition specifies a Multi-frame image that has been created by an ultra-
sound imaging device.

A.7.2 US Multi-frame Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Application Information Model that directly reference the
US Multi-frame Image I0D. The Overlay IE, Modality LUT IE and VOI LUT IE are not components of the US Multi-frame Image 10D.

A.7.3 US Image 10D Module Table (Retired)

This Section was defined in a previous version of the DICOM Standard. The Section is now retired.

A.7.4 US Multi-frame Image 10D Module Table

Table A.7-1. US Multi-frame Image 10D Modules

IE Module Reference Usage
Patient Patient C.711 M
Clinical Trial Subject C.71.3 U
Study General Study C.7.21 M
Patient Study C722 ]
Clinical Trial Study C.7.23 ]
Series General Series C.7.31 M
Clinical Trial Series C.732 ]
Frame of |Frame of Reference C.741 U
Reference [y nchronization C.7.42 C - Required if Modality (0008,0060) =
IVUS.

May be present otherwise.

Equipment |General Equipment C.7.51 M
Image General Image C.7.61 M
Image Pixel C.7.6.3 M
Contrast/Bolus C.764 C - Required if contrast media was used
in this image.
Cine C.76.5 M
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IE Module Reference Usage

Multi-frame C.7.6.6 M

Frame Pointers C.7.6.9 ]

Palette Color Lookup Table C.7.9 C - Required if Photometric Interpretation
(0028,0004) has a value of PALETTE
COLOR

Device C.7.6.12 U

Specimen C.7.6.22 ]

US Region Calibration C.8.55 ]

US Image C.85.6 M

VOI LUT C.11.2 U

ICC Profile C.11.15 ]

SOP Common C.12.1 M

Common Instance Reference C.12.2 ]

Frame Extraction C.123 C - Required if the SOP Instance was
created in response to a Frame-Level
retrieve request

Note

1. For the purpose of conveying ultrasound protocol data management information it is recommended that the Performed
Protocol Code Sequence (0040,0260) be assigned the code value(s) of the performed ultrasound protocol, if any. The
Baseline Context Group for these code values is CID 12001 “Ultrasound Protocol Types” (defined in PS3.16).

2. The US Frame of Reference Module was previously included in this IOD, but has been retired. See PS3.3-2003.
A.7.4.1 Mutually Exclusive IEs

Note

A Curve IE was previously included in this 10D that was mutually exclusive with the Image IE, but has been retired. See
PS3.3-2004.

A.8 Secondary Capture Image IOD

The Secondary Capture (SC) Image Information Object Definition (IOD) specifies images that are converted from a non-DICOM
format to a modality independent DICOM format.

Examples of types of equipment that create Secondary Capture Images include:

a. Video interfaces that convert an analog video signal into a digital image

b. Digital interfaces that are commonly used to transfer non-DICOM digital images from an imaging device to a laser printer
c. Film digitizers that convert an analog film image to digital data

d. Workstations that construct images that are sent out as a screen dump

e. Scanned documents and other bitmap images including hand-drawings

f.  Synthesized images that are not modality-specific, such as cine-loops of 3D reconstructions

Originally, a single, relatively unconstrained, single-frame SC Image IOD was defined in the DICOM Standard. Though this IOD is
retained and not retired since it is in common use, more specific IODs for particular categories of application are also defined.
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The following IODs are all multi-frame. A single-frame image is encoded as a multi-frame image with only one frame. The multi-frame
SC IODs consist of:

» Multi-frame Single Bit Secondary Capture Image IOD
* Multi-frame Grayscale Byte Secondary Capture Image IOD
+ Multi-frame Grayscale Word Secondary Capture Image |OD

* Multi-frame True Color Secondary Capture Image 10D

A.8.1 SC Image Information Objection Definition

A.8.1.1 SC Image 10D Description

The Secondary Capture (SC) Image Information Object Definition (IOD) specifies single-frame images that are converted from a non-
DICOM format to a modality independent DICOM format, without any constraints on pixel data format.

Note
The use of this 10D is deprecated, and other more specific SC Image 10Ds should be used.

A.8.1.2 SC Image I0D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model that directly reference the Secondary
Capture Image 10D. The Frame of Reference |IE and Curve IE are not components of this 10D.

A.8.1.3 SC Image IOD Module Table

Table A.8-1. SC Image IOD Modules

IE Module Reference Usage
Patient Patient C.71.1 M
Clinical Trial Subject C.71.3 U
Study General Study C.7.21 M
Patient Study C.7.22 U
Clinical Trial Study C.7.23 U
Series General Series C.7.3.1 M
Clinical Trial Series C.73.2 U
Equipment |General Equipment C.7.51 U
SC Equipment C.8.6.1 M
Image General Image C.7.61 M
Image Pixel C.7.6.3 M
Device C.7.6.12 U
Specimen C.7.6.22 U
SC Image C.8.6.2 M
Overlay Plane C.9.2 U
Modality LUT C.111 u
VOI LUT C.11.2 U
ICC Profile C.11.15 U
SOP Common C.12.1 M
Common Instance Reference C.12.2 U
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A.8.2 Multi-frame Single Bit Secondary Capture Image 10D
A.8.2.1 Multi-frame Single Bit SC Image IOD Description

The Multi-frame Single Bit Secondary Capture (SC) Image Information Object Definition (IOD) specifies images that are converted
from a non-DICOM format to a modality independent DICOM format.

This 10D is typically used for scanned documents and bitmap images of hand drawings.

A.8.2.2 Multi-frame Single Bit SC Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model that directly reference the Secondary
Capture Image family of IODs. The Frame of Reference IE, Overlay IE, Modality LUT IE, VOI LUT IE and Curve IE are not components
of this 10D.

A.8.2.3 Multi-frame Single Bit SC Image IOD Module Table

Table A.8-2. Multi-frame Single Bit SC Image IOD Modules

IE Module Reference Usage
Patient Patient C.71.1 M
Clinical Trial Subject C.713 U
Study General Study C.7.21 M
Patient Study C.7.22 U
Clinical Trial Study C.7.23 U
Series General Series C.7.31 M
Clinical Trial Series C.7.32 U
Equipment|General Equipment C.7.51 U
SC Equipment C.8.6.1 M
Image General Image C.7.6.1 M
Image Pixel C.76.3 M
Cine C.7.6.5 C - Required if Frame Increment Pointer

(0028,0009) is Frame Time (0018,1063)
or Frame Time Vector (0018,1065)

Multi-frame C.7.6.6 M

Frame Pointers C.7.6.9 U

Device C.7.6.12 U

Specimen C.7.6.22 U

SC Image C.8.6.2 U

SC Multi-frame Image C.8.6.3 M

SC Multi-frame Vector C.8.6.4 C - Required if Number of Frames is

greater than 1

SOP Common C.121 M

Common Instance Reference C.12.2 U

Frame Extraction C.12.3 C - Required if the SOP Instance was

created in response to a Frame-Level
retrieve request
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A.8.2.4 Multi-frame Single Bit SC Image 10D Content Constraints

n the Image Pixel Module, the following constraints apply:
Samples per Pixel (0028,0002) shall be 1
Photometric Interpretation (0028,0004) shall be MONOCHROME2
Bits Allocated (0028,0100) shall be 1
Bits Stored (0028,0101) shall be 1
High Bit (0028,0102) shall be 0
Pixel Representation (0028,0103) shall be 0
Planar Configuration (0028,0006) shall not be present

Note

As a consequence of these attribute values, single bit pixels are packed eight to a byte as defined by the encoding rules in

PS3.5.

The VOI LUT Module shall not be present.

The Overlay Plane Module shall not be present.

A.8.3 Multi-frame Grayscale Byte Secondary Capture Image 10D

A.8.3.1 Multi-frame Grayscale Byte Image IOD Description

The Multi-frame Grayscale Byte Secondary Capture (SC) Image Information Object Definition (I0D) specifies Grayscale Byte images

t

hat are converted from a non-DICOM format to a modality independent DICOM format.

This IOD is typically used for screen captured images for modalities that have pixel values of 8 bits, but may also be appropriate for
scanned grayscale documents.

A.8.3.2 Multi-frame Grayscale Byte SC Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model that directly reference the Secondary
Capture Image family of IODs. The Frame of Reference IE, Overlay IE, Modality LUT IE and Curve IE are not components of this

OD.

A.8.3.3 Multi-frame Grayscale Byte SC Image IOD Module Table

Table A.8-3. Multi-frame Grayscale Byte SC Image IOD Modules

IE Module Reference Usage
Patient Patient C.7.11 M
Clinical Trial Subject C.71.3 U
Study General Study C.7.21 M
Patient Study C.7.22 U
Clinical Trial Study C.7.23 U
Series General Series C.7.3.1 M
Clinical Trial Series C.7.32 U
Equipment |General Equipment C.7.51 U
SC Equipment C.8.6.1 M
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IE Module Reference Usage
Frame of |Frame of Reference C.7.4.1 C - Required if Pixel Measures or Plane
Reference Position (Patient) or Plane Orientation
(Patient) Functional Group Macros Present

Synchronization C.74.2 U

Image General Image C.7.6.1 M
Image Pixel C.76.3 M
Cine C.76.5 C - Required if Frame Increment Pointer

(0028,0009) is Frame Time (0018,1063) or
Frame Time Vector (0018,1065)

Multi-frame C.7.6.6 M

Frame Pointers C.76.9 U

Device C.7.6.12 U

Multi-frame Functional Groups C.7.6.16 U

Multi-frame Dimension C.7.6.17 U

Specimen C.7.6.22 U

SC Image C.8.6.2 U

SC Multi-frame Image C.8.6.3 M

SC Multi-frame Vector Cc.8.64 C - Required if Number of Frames is greater
than 1

VOI LUT C.11.2 C - Required if the VOI LUT stage is not an
identity transformation

SOP Common C.121 M

Common Instance Reference C.12.2 U

Frame Extraction C.12.3 C - Required if the SOP Instance was

created in response to a Frame-Level
retrieve request

A.8.3.4 Multi-frame Grayscale Byte SC Image IOD Content Constraints

The VOI LUT Module is required if the VOI LUT stage is not an identity transformation. Support for both window and LUT is mandatory.
The output grayscale space is defined to be in P-Values.

Note
If the VOI LUT Module is absent, then the stored pixel values are in P-Values.
In the Image Pixel Module, the following constraints apply:
» Samples per Pixel (0028,0002) shall be 1
» Photometric Interpretation (0028,0004) shall be MONOCHROME?2
+ Bits Allocated (0028,0100) shall be 8
+ Bits Stored (0028,0101) shall be 8
+ High Bit (0028,0102) shall be 7
» Pixel Representation (0028,0103) shall be 0
* Planar Configuration (0028,0006) shall not be present

» Rescale Intercept shall be 0
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» Rescale Slope shall be 1

* Rescale Type shall be US

The Overlay Plane Module shall not be present.

A.8.3.5 Multi-frame Grayscale Byte SC Image Functional Group Macros

Table A.8-3b specifies the use of the Functional Group Macros used in the Multi-frame Functional Groups Module for the Multi-frame
Grayscale Byte SC Image 10D.

Table A.8-3b. Multi-frame Grayscale Byte SC Image Functional Group Macros

Functional Group Macro Section Usage
Pixel Measures C.7.6.16.2.1 C - Required if Plane Position (Patient) or Plane Orientation
(Patient) Macros Present
Plane Position (Patient) C.7.6.16.2.3 C - Required if Pixel Measures or Plane Orientation (Patient)
Macros Present
Plane Orientation (Patient) C.7.6.16.2.4 C - Required if Pixel Measures or Plane Position (Patient)
Macros Present

A.8.4 Multi-frame Grayscale Word Secondary Capture Image 10D
A.8.4.1 Multi-frame Grayscale Word SC Image 10D Description

The Multi-frame Grayscale Word Secondary Capture (SC) Image Information Object Definition (IOD) specifies Grayscale Word images
that are converted from a non-DICOM format to a modality independent DICOM format.

This IOD is typically used for screen captured images for modalities that have pixel values greater than 8 bits.

A.8.4.2 Multi-frame Grayscale Word SC Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model that directly reference the Secondary
Capture Image family of IODs. The Frame of Reference IE, Overlay IE, Modality LUT IE and Curve IE are not components this IOD.

A.8.4.3 Multi-frame Grayscale Word SC Image IOD Module Table

Table A.8-4. Multi-frame Grayscale Word SC Image 10D Modules

IE Module Reference Usage
Patient Patient C.7.11 M
Clinical Trial Subject C.713 U
Study General Study C.7.21 M
Patient Study C.7.22 U
Clinical Trial Study C.7.23 U
Series General Series C.7.3.1 M
Clinical Trial Series C.732 U
Equipment|General Equipment C.7.51 U
SC Equipment C.8.6.1 M
Frame of |Frame of Reference C.74.1 C - Required if Pixel Measures or Plane
Reference Position (Patient) or Plane Orientation
(Patient) Functional Group Macros Present
Synchronization C.742 U
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IE Module Reference Usage
Image General Image C.7.61 M

Image Pixel C.76.3 M

Cine C.76.5 C - Required if Frame Increment Pointer
(0028,0009) is Frame Time (0018,1063) or
Frame Time Vector (0018,1065)

Multi-frame C.76.6 M

Frame Pointers C.76.9 U

Device C.7.6.12 U

Multi-frame Functional Groups C.7.6.16 U

Multi-frame Dimension C.7.6.17 U

Specimen C.7.6.22 U

SC Image C.8.6.2 U

SC Multi-frame Image C.8.6.3 M

SC Multi-frame Vector C.8.64 C - Required if Number of Frames is greater
than 1

VOI LUT C.11.2 C - Required if the VOI LUT stage is not an
identity transformation

SOP Common C.12.1 M

Common Instance Reference C.12.2 U

Frame Extraction C.12.3 C - Required if the SOP Instance was
created in response to a Frame-Level
retrieve request

A.8.4.4 Multi-frame Grayscale Word SC Image IOD Content Constraints

The VOI LUT Module is required if the VOI LUT stage is not an identity transformation. Support for both window and LUT is mandatory.
The output grayscale space is defined to be in P-Values.

Note
If the VOI LUT Module is absent, then the stored pixel values are in P-Values.
In the Image Pixel Module, the following constraints apply:
« Samples per Pixel (0028,0002) shall be 1
» Photometric Interpretation (0028,0004) shall be MONOCHROME2
+ Bits Allocated (0028,0100) shall be 16
+ Bits Stored (0028,0101) shall be greater than or equal to 9 and less than or equal to 16
+ High Bit (0028,0102) shall be one less than Bits Stored (0028,0101)
+ Pixel Representation (0028,0103) shall be 0
+ Planar Configuration (0028,0006) shall not be present
Note

Rescale Slope and Rescale Intercept are not constrained in this 10D to any particular values. E.g., they may be used to re-
cover floating point values scaled to the integer range of the stored pixel values, Rescale Slope may be less than one, e.g.,
a Rescale Slope of 1.0/65535 would allow represent floating point values from 0 to 1.0.
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The Overlay Plane Module shall not be present. Unused high bits shall be filled with zeroes.

A.8.4.5 Multi-frame Grayscale Word SC Image Functional Group Macros

Table A.8-4b specifies the use of the Functional Group Macros used in the Multi-frame Functional Groups Module for the Multi-frame
Grayscale Word SC Image IOD.

Table A.8-4b. Multi-frame Grayscale Word SC Image Functional Group Macros

Functional Group Macro Section Usage
Pixel Measures C.7.6.16.2.1 C - Required if Plane Position (Patient) or Plane Orientation
(Patient) Macros Present
Plane Position (Patient) C.7.6.16.2.3 C - Required if Pixel Measures or Plane Orientation (Patient)
Macros Present
Plane Orientation (Patient) C.7.6.16.2.4 C - Required if Pixel Measures or Plane Position (Patient)
Macros Present

A.8.5 Multi-frame True Color Secondary Capture Image 10D
A.8.5.1 Multi-frame True Color Image 10D Description

The Multi-frame True Color Secondary Capture (SC) Image Information Object Definition (I0D) specifies True Color images that are
converted from a non-DICOM format to a modality independent DICOM format.

This IOD is typically used for screen captured or synthetic images where true color is used, but may also be appropriate for scanned
color documents.

A.8.5.2 Multi-frame True Color SC Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model that directly reference the Secondary
Capture Image family of IODs. The Frame of Reference IE, Overlay IE, Modality LUT IE, VOI LUT IE and Curve IE are not components
of the this IOD.

A.8.5.3 Multi-frame True Color SC Image 10D Module Table

Table A.8-5. Multi-frame True Color SC Image 10D Modules

IE Module Reference Usage
Patient Patient C.711 M
Clinical Trial Subject C.713 U
Study General Study C.7.21 M
Patient Study C.722 U
Clinical Trial Study C.7.23 U
Series General Series C.7.31 M
Clinical Trial Series C.732 U
Frame of |Frame of Reference C.741 C - Required if Pixel Measures or Plane
Reference Position (Patient) or Plane Orientation
(Patient) Functional Group Macros Present
Synchronization C.742 U
Equipment|General Equipment C.7.51 U
SC Equipment C.8.6.1 M
Image General Image C.7.6.1 M
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IE Module Reference Usage

Image Pixel C.76.3 M

Cine C.7.6.5 C - Required if Frame Increment Pointer
(0028,0009) is Frame Time (0018,1063)
or Frame Time Vector (0018,1065)

Multi-frame C.7.6.6 M

Frame Pointers C.76.9 U

Device C.76.12 U

Multi-frame Functional Groups C.7.6.16 U

Multi-frame Dimension C.7.6.17 U

Specimen C.7.6.22 U

SC Image C.8.6.2 U

SC Multi-frame Image C.8.6.3 M

SC Multi-frame Vector C8.64 C - Required if Number of Frames is
greater than 1

ICC Profile C.11.15 u

SOP Common C.12.1 M

Common Instance Reference C.12.2 U

Frame Extraction C.12.3 C - Required if the SOP Instance was
created in response to a Frame-Level
retrieve request

A.8.5.4 Multi-frame True Color SC Image I0D Content Constraints

The VOI LUT Module shall not be present.

In the Image Pixel Module, the following constraints apply:

Samples per Pixel (0028,0002) shall be 3

Photometric Interpretation (0028,0004) shall be RGB for uncompressed or lossless compressed transfer syntaxes that do not involve
color space transformations, YBR_ICT for irreversible JPEG 2000 transfer syntaxes, YBR_RCT for reversible JPEG 2000 transfer
syntaxes, YBR_PARTIAL_420 for MPEG2 and MPEG-4 AVC/H.264 transfer syntaxes and YBR_FULL_422 for other lossy compressed
transfer syntaxes

Note

Future lossless and lossy transfer syntaxes may lead to the need for new definitions and choices for Photometric Interpret-
ation.

Bits Allocated (0028,0100) shall be 8

Bits Stored (0028,0101) shall be 8

High Bit (0028,0102) shall be 7

Pixel Representation (0028,0103) shall be 0

Planar Configuration (0028,0006) shall be 0 (color-by-pixel) if Photometric Interpretation (0028,0004) is RGB

The Overlay Plane Module shall not be present.
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A.8.5.5 Multi-frame True Color SC Image Functional Group Macros

Table A.8-5b specifies the use of the Functional Group Macros used in the Multi-frame Functional Groups Module for the Multi-frame
True Color SC Image 10D.

Table A.8-5b. Multi-frame True Color SC Image Functional Group Macros

Functional Group Macro Section Usage
Pixel Measures C.7.6.16.2.1 C - Required if Plane Position (Patient) or Plane Orientation
(Patient) Macros Present
Plane Position (Patient) C.7.6.16.2.3 C - Required if Pixel Measures or Plane Orientation (Patient)
Macros Present
Plane Orientation (Patient) C.7.6.16.24 C - Required if Pixel Measures or Plane Position (Patient)
Macros Present

A.9 Standalone Overlay IOD

Retired. See PS3.3-2004.

A.10 Standalone Curve IOD

Retired. See PS3.3-2004.

A.11 Basic Study Descriptor IOD

Retired. See PS3.3-2004.

A.12 Standalone Modality LUT IOD

Retired. See PS3.3-2004.

A.13 Standalone VOI LUT IOD

Retired. See PS3.3-2004.
A.14 X-Ray Angiographic Image 10D
A.14.1 XA Image 10D Description

This Section defines the Information Object for single plane X-Ray Angiographic Imaging that includes those data elements and in-
formation objects necessary for the interchange of digital X-Ray Angiographic data. This includes images of the heart and all blood
vessels.

The XA 10D share a significant amount of common information with the XRF IOD. The differences between the two I0Ds are that
the XRF Image 10D includes a tomography module; and the two 10Ds utilize different methods to specify positioner angles. The XRF
Image IOD contains a single column angulation Data Element that uses an equipment based coordinate system, while XA Image 10D
c-arm positioner angles are specified in a patient based coordinate system. RF applications that support a patient-based coordinate
system with cranial/caudal, LAO/RAO angles may utilize the XA 10D.

The XA 10D is also applicable to clinical areas other than angiography (e.g., Interventional Procedures, Myelography, Biopsy/Local-
ization, and Neurology).

Note

1. Forthe purpose of X-Ray Angiography (XA), this IOD can be used to encode a single-frame image, or a Cine Run encoded
in a single multi-frame image.
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2. A typical study might include all the images generated between the time a patient gets on and gets off the procedure
table. As several separable diagnostic or therapeutic processes may occur during a single study (e.g., pre-intervention
CA, left ventriculography, and post-intervention CA), a series may be defined as comprising a set of images (single or
multi-frame) associated with one such process within a study.

3. This IOD can be used to encode a single plane acquisition, or one plane of a biplane acquisition.

A.14.2 XA Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Application Information Model that directly reference the
X-Ray Angiographic Image 10D, with exception of the Frame of Reference and Modality LUT entities, which are not used. Additionally,
"Image" in Figure A.1-1 may represent a single-frame or a multi-frame image. A frame denotes a two-dimensional organization of

pixels recorded as a single exposure.

A.14.3 XA Image 10D Module Table

Table A.14-1. X-Ray Angiographic Image IOD Modules

IE Module Reference Usage
Patient Patient C.71.1 M
Clinical Trial Subject C.71.3 U
Study General Study C.7.21 M
Patient Study C.7.22 U
Clinical Trial Study C.7.23 u
Series General Series C.7.3.1 M
Clinical Trial Series C.732 U
Frame of |Synchronization C.742 U
Reference
Equipment |General Equipment C.7.51 M
Image General Image C.7.6.1 M
Image Pixel C.7.6.3 M
Contrast/Bolus C.764 C - Required if contrast media was used in
this Image
Cine C.7.6.5 C - Required if pixel data is Multi-frame Cine
data
Multi-frame C.7.6.6 C - Required if pixel data is Multi-frame Cine
data
Frame Pointers C.76.9 U
Mask C.7.6.10 C - Required if the Image may be subtracted
Display Shutter C.7.6.11 U
Device C.7.6.12 U
Intervention C.7.6.13 U
Specimen C.7.6.22 U
X-Ray Image C.8.71 M
X-Ray Acquisition C8.7.2 M
X-Ray Collimator Cc.8.7.3 U
X-Ray Table Cc.8.74 C - Required if Image is created with table
motion, may be present otherwise
XA Positioner Cc.8.75 M
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IE Module Reference Usage
DX Detector C.8.114 U
Overlay Plane C.9.2 U
Multi-frame Overlay C.93 C - Required if Overlay data contains multiple
frames.
Modality LUT C.11.1 C - Required if Pixel Intensity Relationship

(0028,1040) is LOG

U - Optional if Pixel Intensity Relationship
(0028,1040) is DISP

VOI LUT C.11.2 U
SOP Common C.121 M
Common Instance Reference C.12.2 U
Frame Extraction C.12.3 C - Required if the SOP Instance was created

in response to a Frame-Level retrieve request

Note

The Curve Module (Retired) was previously included in the Image IE for this IOD but has been retired. See PS3.3-2004.
A.15 X-Ray Angiographic Bi-plane Image Information Object Definition (Retired)
A.16 X-Ray RF Image IOD
A.16.1 XRF Image 10D Description

The focus for this X-Ray RF Image IOD (XRF IOD) is to address the requirements for image transfer found in general Radiofluoro-
scopic applications performed on a table with a column. For applications performed on X-Ray RF acquisition systems that support a
patient based coordinate system with cranial/caudal, LAO/RAO angles, etc. the XA Image 10D may be used.

Note

An example of a case where the XA 10D may be preferred to the RF 10D are RF acquisition system equipped with an X-
Ray source and an image Receptor positioned by what is generally called a c-arm (e.g., Interventional Procedures, Myelo-
graphy, Biopsy, and Neurology).

This Section defines the Information Object for X-Ray Radiofluoroscopic Imaging that includes those data elements and information
objects necessary for the interchange of digital X-Ray RF Image data. The XRF 10D is applicable to X-Ray acquisition systems
equipped with an image receptor whose plane is parallel to the table plane where the patient is. This Table has in general the ability
to be tilted. Furthermore the X-Ray source may be supported by a column that can be angulated to adjust the incidence of the X-Ray
beam on the image receptor plan. An equipment based coordinated system is used to track these angles.

Note

1. Forthe purpose of X-Ray Radiofluoroscopy, this IOD can be used to encode a single-frame image, or a cine run encoded
in a single multi-frame image.

2. Atypical study might include all the images generated between the time a patient gets on and gets off the procedure
table. As several separable diagnostic or therapeutic processes may occur during a single study, a series may be defined
as comprising a set of images (single or multi-frame) associated with one such process within a study.

A.16.2 XRF Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Application Information Model that directly reference the
X-Ray RF Image 10D, with exception of the Frame of Reference entity that is not used. Additionally, "Image" in Figure A.1-1 may
represent a single-frame or a multi-frame image. A frame denotes a two-dimensional organization of pixels recorded as a single ex-
posure.
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Note

When a Study (or Study Component) contains a number of Multi-frame images that do not need to be grouped under different
Series, a single Series may be used with a series number containing an arbitrary value (e.g., 1).

A.16.3 XRF Image IOD Module Table

Table A.16-1. XRF Image 10D Modules

IE Module Reference Usage
Patient Patient C.71.1 M
Clinical Trial Subject C.713 U
Study General Study C.7.21 M
Patient Study C.7.22 U
Clinical Trial Study C.7.23 U
Series General Series C.7.3.1 M
Clinical Trial Series C.7.3.2 U
Frame of |Synchronization C.742 U
Reference
Equipment |General Equipment C.7.51 M
Image General Image C.7.6.1 M
Image Pixel C.7.6.3 M
Contrast/Bolus C.764 C - Required if contrast media was used in
this Image
Cine C.76.5 C - Required if pixel data is Multi-frame Cine
Data
Multi-frame C.7.6.6 C - Required if pixel data is Multi-frame Cine
Data
Frame Pointers C.76.9 U
Mask C.7.6.10 C - Required if the Image may be subtracted
Display Shutter C.7.6.11 U
Device C.7.6.12 U
Intervention C.7.6.13 U
Specimen C.7.6.22 U
X-Ray Image C.8.71 M
X-Ray Acquisition C.8.7.2 M
X-Ray Collimator Cc.8.7.3 U
X-Ray Table Cc.8.74 U
XRF Positioner C.8.7.6 U
X-Ray Tomography Acquisition c8.7.7 C - Required if Scan Option (0018,0022) is
TOMO
DX Detector C.8.114 U
Overlay Plane C.9.2 U
Multi-frame Overlay C.93 C - Required if Overlay Data contains

multiple frames
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IE Module Reference Usage

Modality LUT C.11.1 C - Required if Pixel Intensity Relationship
(0028,1040) is LOG

U - Optional if Pixel Intensity Relationship
(0028,1040) is DISP

VOI LUT C.11.2 U
SOP Common C.121 M
Common Instance Reference C.12.2 U
Frame Extraction C.12.3 C - Required if the SOP Instance was

created in response to a Frame-Level
retrieve request

Note

The Curve Module (Retired) was previously included in the Image IE for this IOD but has been retired. See PS3.3-2004.

A.17 RT Image 10D
A.17.1 RT Image IOD Description

The focus for this Radiotherapy Image 10D (RT Image 10D) is to address the requirements for image transfer found in general radio-
therapy applications performed on conventional simulators, virtual simulators, and portal imaging devices. Such images have a con-
ical imaging geometry and may either be acquired directly from the device, or digitized using a film digitizer. Numeric beam data
parameters may also be recorded with the image, indicating the parameter values at the time the image was taken or created.

A.17.2 RT Image 10D Entity-Relationship Model

The E-R model for the RT Image 10D is illustrated in Figure A.17-1.

1
is the subject of
1-n

| Study | | Equipment | |FrameofReference|

0-1
spatially defines

0-n

Figure A.17-1. DICOM RT Image 10D Information Model
A.17.3 RT Image 10D Module Table

Table A.17.3-1. RT Image IOD Modules

IE Module Reference Usage
Patient Patient C.711 M
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Module Reference Usage
Clinical Trial Subject C.713 U
Study General Study C.7.21 M
Patient Study C.7.22 U
Clinical Trial Study C.7.23 U
Series RT Series C.8.8.1 M
Clinical Trial Series C.7.3.2 U
Frame of Frame of Reference C.7.4.1 U
Reference
Equipment General Equipment C.7.5.1 M
Image General Image C.7.61 M
Image Pixel C.76.3 M
Contrast/Bolus C.764 C - Required if contrast media was used
in this image.
Cine C.76.5 C - Required if multi-frame image is a
cine image.
Multi-frame C.76.6 C - Required if pixel data is multi-frame
data.
Device C.7.6.12 U
RT Image C.8.8.2 M
Modality LUT C.11.1 U
VOI LUT C.11.2 U
Approval C.8.8.16 U
SOP Common C.12.1 M
Common Instance Reference C.12.2 U
Frame Extraction C.12.3 C - Required if the SOP Instance was
created in response to a Frame-Level
retrieve request

Note

1. Theinclusion of the Multi-frame module allows for the expression of time-dependent image series or multiple exposures
of identical beam geometries (i.e., multiple exposure portal images). If a time-dependent series of images (such as port
images or DRRs) is represented the Cine Module is used to indicate this. This would subsequently allow analysis of
patient movement during treatment. Multiple exposure images allow individual images of treatment ports and open field
ports to be grouped into a single multi-frame image.

2. The Modality LUT Module has been included to allow the possibility of conversion between portal image pixel values
and dose transmitted through the patient. The VOI LUT Module has been included to allow the possibility of translation
between stored pixel values (after the Modality LUT has been applied if specified) and display levels.

3. The Curve Module (Retired) and Audio Module (Retired) were previously included in the Image IE for this IOD but has
been retired. See PS3.3-2004.

4. The General Equipment Module contains information describing the equipment used to acquire or generate the RT Image
(such as a portal imager, conventional simulator or treatment planning system). However, the equipment attributes in
the RT Image Module describe the equipment on which the treatment has been or will be given, typically an electron
accelerator.

5. For RT Images that contain no relevant pixel data, such as BEV images without DRR information, Pixel Data (7FE0,0010)

should be filled with a sequence of zeros.
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The Frame of Reference Module has been included to allow the indication of spatial association of two or more RT Image
instances (e.g., where the images have been acquired in the same frame of reference, or have been resampled to share
the same frame of reference). If the Frame of Reference occurs within a SOP Instance within a given series, then all
SOP Instances within that series will be spatially related. For example, two RT Images may share the same Frame of
Reference if they are located on the same physical plane, as determined by the treatment machine Gantry Angle

(300A,011E) and source to image plane distance specified by RT Image SID (3002,0026).

A.18 RT Dose IOD
A.18.1 RT Dose IOD Description

The focus for this Radiotherapy Dose 10D (RT Dose I0D) is to address the requirements for transfer of dose distributions calculated
by radiotherapy treatment planning systems. These distributions may be represented as 2D or 3D grids, as isodose curves, or as
named or unnamed dose points scattered throughout the volume. This IOD may also contain dose-volume histogram data, single or
multi-frame overlays and application-defined lookup tables. This IOD does not provide for definition of doses in beam or other coordinate
systems. The application is responsible for transforming data in other, non-patient based coordinate systems to the patient based
coordinate system described in Section C.7.6.2.1.1.

A.18.2 RT Dose 10D Entity-Relationship Model

The E-R model for the RT Dose 10D is illustrated in Figure A.18-1.

Figure A.18-1. DICOM RT Dose IOD Information Model

1
is the subject of
1-n

| Study | | Equipment | |FrameofReference|

A.18.3 RT Dose IOD Module Table

Table A.18.3-1. RT Dose IOD Modules

IE Module Reference Usage
Patient Patient C.71.1 M
Clinical Trial Subject C.71.3 U
Study General Study C.7.21 M
Patient Study C.7.22 U
Clinical Trial Study C.7.23 U
Series RT Series C.8.8.1 M
Clinical Trial Series C.7.3.2 U
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IE Module Reference Usage
Frame of Frame of Reference C.741 M
Reference
Equipment |General Equipment C.7.5.1 M
Dose General Image C.76.1 C - Required if dose data contains grid-based
doses.
Image Plane C.7.6.2 C - Required if dose data contains grid-based
doses.
Image Pixel C.7.6.3 C - Required if dose data contains grid-based
doses.
Multi-frame C.7.6.6 C - Required if dose data contains grid-based
doses and pixel data is multi-frame data.
Overlay Plane C.9.2 U
Multi-frame Overlay C.9.3 U
Modality LUT C.11.1 U
RT Dose C.8.8.3 M
RT DVH C.8.84 U
Structure Set Cc.8.8.5 C - Required if dose data contains dose points
or isodose curves
ROI Contour C.8.8.6 C - Required if dose data contains dose points
or isodose curves
RT Dose ROI Cc.8.8.7 C - Required if dose data contains dose points
or isodose curves
SOP Common C.121 M
Common Instance Reference C.12.2 U
Frame Extraction C.12.3 C - Required if the SOP Instance was created
in response to a Frame-Level retrieve request
Note

1. Within the RT Dose 10D, the RT Dose Module supports 2D and 3D dose grids. The Structure Set Module, ROl Contour
Module and RT Dose ROI Module together support isodose curves and points, and the RT DVH Module supports dose-
volume histogram data. They are not mutually exclusive: all four representations may be included in a single instance
of the object or they may be included in any combination. Product Conformance Statements should clearly state which
of these mechanisms is supported and under what conditions.

2. The RT Dose IOD has been defined as a composite IOD, separate from the RT Plan 10D. This has been done for the
following reasons:

« to allow for the multiplicity of possible dose calculations using beam models for the same basic plan,

+ to avoid undesirable transmission of large amounts of data with the treatment plan, and

« to accommodate the fact that CT Simulation and other "beam geometry" generating devices that use the RT Plan

IOD do not have or require access to this data, either for transmission or storage.

3. The Audio Module (Retired) was previously included in this IOD but has been retired. See PS3.3-2004.
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A.19 RT Structure Set IOD
A.19.1 RT Structure Set IOD Description

The focus for this Radiotherapy Structure Set 10D (RT Structure Set IOD) is to address the requirements for transfer of patient
structures and related data defined on CT scanners, virtual simulation workstations, treatment planning systems and similar devices.

A.19.2 RT Structure Set IOD Entity-Relationship Model

The E-R model for the RT Structure Set IOD is illustrated in Figure A.19-1.

Patient

[ sdy | [ Equipment |

Figure A.19-1. DICOM RT Structure Set IOD Information Model
A.19.3 RT Structure Set IOD Module Table

Table A.19.3-1. RT Structure Set IOD Modules

IE Module Reference Usage
Patient Patient C.7.11 M
Clinical Trial Subject C.713 U
Study General Study C.7.21 M
Patient Study C.7.2.2 U
Clinical Trial Study C.7.23 U
Series RT Series C.8.8.1 M
Clinical Trial Series C.7.3.2 U
Equipment General Equipment C.7.51 M
Frame of Reference |Frame of Reference C.74.1 U - See note 2.
Structure Set Structure Set C.8.8.5 M
ROI Contour C.8.8.6 M
RT ROI Observations C.8.8.8 M
Approval C.8.8.16 U
SOP Common C.121 M
Common Instance Reference C.12.2 U
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Note
1.  The Audio Module (Retired) was previously included in this IOD but has been retired. See PS3.3-2004.
2. Previously the Frame of Reference Module was not included (see PS3.3-2014b). Historically, more than one Frame of

Reference could be referenced within the Structure Set Module’s Referenced Frame of Reference Sequence (3006,0010),
in which case the Frame of Reference Module would not have been present.

A.20 RT Plan IOD
A.20.1 RT Plan IOD Description

The focus for this Radiotherapy Plan IOD (RT Plan IOD) is to address the requirements for transfer of treatment plans generated by
manual entry, a virtual simulation system, or a treatment planning system before or during a course of treatment. Such plans may
contain fractionation information, and define external beams and/or brachytherapy application setups.

A.20.2 RT Plan IOD Entity-Relationship Model

The E-R model for the RT Plan IOD is illustrated in Figure A.20-1.

is the subject of
1-n

[ sdy | [ Equipment

Series

H°%
S Ve

Figure A.20-1. DICOM RT Plan 10D Information Model
A.20.3 RT Plan IOD Module Table

Table A.20.3-1. RT Plan IOD Modules

IE Module Reference Usage

Patient Patient C.711 M
Clinical Trial Subject C.71.3 U

Study General Study C.7.21 M
Patient Study C7.22 U
Clinical Trial Study C.7.23 U

Series RT Series C.8.8.1 M
Clinical Trial Series C.732 ]

Frame of Frame of Reference C.741 ]

Reference

Equipment |General Equipment C.7.5.1 M
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IE Module Reference Usage
Plan RT General Plan c.8.8.9 M
RT Prescription C.8.8.10 U
RT Tolerance Tables C.8.8.11 ]
RT Patient Setup C.8.8.12 U
RT Fraction Scheme C.8.8.13 U
RT Beams C.8.8.14 C - Required if RT Fraction Scheme Module

exists and Number of Beams (300A,0080) is
greater than zero for one or more fraction
groups. Shall not be present, if RT Brachy
Application Setups Module is present. May be
present otherwise.

RT Brachy Application Setups C.8.8.15 C - Required if RT Fraction Scheme Module
exists and Number of Brachy Application Setups
(300A,00A0) is greater than zero for one or more
fraction groups. Shall not be present, if RT
Beams Module is present. May be present

otherwise.
Approval C.8.8.16 U
SOP Common C.121 M
Common Instance Reference C.12.2 U

Note
1. Retired. See PS3.3-2011.

2. The Audio Module (Retired) was previously included in this IOD but has been retired. See PS3.3-2004.

A.20.3.1 RT Fraction Scheme Module

The RT Fraction Scheme Module is structured to be used together with the RT Beams Module or RT Brachy Application Setups
Module. If beams are referenced in the RT Fraction Scheme Module, all such beams shall be included in the RT Beams Module if it
is present. Similarly, if brachy application setups are referenced in the RT Fraction Scheme Module, all such setups shall be included
in the RT Brachy Application Setups Module if it is present. However, the RT Fraction Scheme Module can be used without the RT
Beams Module or RT Brachy Application Setups Module if no beams or brachy application setups are referenced, and the RT Beams
Module or RT Brachy Application Setups Module can also be used without the RT Fraction Scheme Module if no fraction scheme
information is available.

A.20.3.2 RT Prescription Module

The RT Prescription Module provides for the inclusion of dose prescription information pertinent to the complete plan, which may
comprise several fraction schemes, themselves consisting of many beams.

A.20.3.3 RT Tolerance Tables Module

The RT Tolerance Tables Module provides information concerning machine tolerances as they apply to the whole treatment plan.
Tolerances are applied by reference to a tolerance table within the RT Tolerance Tables Module for beams contained within the RT
Beams Module.

A.20.3.4 RT Patient Setup Module

The RT Patient Setup Module provides information concerning patient setup parameters and fixation devices as they apply to the
whole treatment plan. Patient setup information within the RT Patient Setup Module is referenced by beams contained within the RT
Beams Module.
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A.21 Positron Emission Tomography Image 10D
A.21.1 PET Image IOD Description

The Positron Emission Tomography (PET) Image Information Object Definition specifies an image that has been created by a Positron
Tomograph imaging device, including dedicated PET cameras and Nuclear Medicine imaging devices operating in coincidence mode.
This includes data created by external detection devices that create images of the distribution of administered radioactive materials,
specifically positron emitters, in the body. Depending on the specific radiopharmaceuticals administered and the particular imaging
procedure performed, problems involving changes in metabolism, function, or physiology can be investigated and various region
pathologies can be studied. For these problems, quantitation of image data in absolute activity and physiological units is important.
In addition, the PET Image 10D specifies attenuation (transmission) images used for correction and anatomical reference of emission
images.

A.21.2 PET Image 10D Entity-Relationship Model

The E-R model in Section A.1.2 depicts those components of the DICOM Information Model that directly reference the PET Image
I0OD. The overlay IE, modality LUT IE, VOI LUT IE, and curve IE are not components of the PET Image 10D.

A.21.3 PET Image IOD Module Table

Table A.21.3-1. PET Image 10D Modules

IE Module Reference Usage
Patient Patient C.71.1 M
Clinical Trial Subject C.71.3 U
Study General Study C.7.21 M
Patient Study C.7.22 U
Clinical Trial Study C.7.23 U
Series General Series C.7.31 M
Clinical Trial Series C.7.3.2 U
PET Series C.8.9.1 M
PET Isotope C.8.9.2 M
PET Multi-gated Acquisition C.8.9.3 C - Required if Series Type
(0054,1000) Value 1 is GATED.
NM/PET Patient Orientation C.84.6 M
Frame of Frame of Reference C.74.1 M
Reference Synchronization C.74.2 C - Required if time
synchronization was applied
Equipment |General Equipment C.7.51 M
Image General Image C.7.6.1 M
Image Plane C.7.6.2 M
Image Pixel C.7.6.3 M
Device C.7.6.12 U
Specimen C.7.6.22 U
PET Image C.8.94 M
Overlay Plane C.9.2 U
VOI LUT C.11.2 U
Acquisition Context C.7.6.14 U
SOP Common C.12.1 M
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IE Module Reference Usage

Common Instance Reference C.12.2 U

A.21.3.1 Acquisition Context Module

The Defined TID for Acquisition Context Sequence (0040,0555) is TID 3470 “NM/PET Acquisition Context”, which includes description
of the cardiovascular rest or stress state, and the blood glucose measurement.

The Acquisition Context information may be entered during acquisition, or obtained from the Modality Worklist using information
supplied in the Protocol Context, using TID 15101 “NM/PET Protocol Context”.

A.22 Standalone PET Curve IOD

Retired. See PS3.3-2004.

A.23 Stored Print IOD

Retired. See PS3.3-2004.

A.24 Hardcopy Grayscale Image IOD

Retired. See PS3.3-2004.

A.25 Hardcopy Color Image 10D

Retired. See PS3.3-2004.

A.26 Digital X-Ray Image IOD
A.26.1 DX Image IOD Description

The Digital X-Ray (DX) Image Information Object Definition specifies an image that has been created by a digital projection radiography
imaging device.

Note

1. This includes but is not limited to: chest radiography, linear and multi-directional tomography, orthopantomography and
skeletal radiography. Acquisition of image data may include but is not limited to: CCD-based sensors, stimulable phosphor
imaging plates, amorphous selenium, scintillation based amorphous silicon and secondary capture of film-based images.

2. Specific IODs are defined for intra-oral radiography and mammography that further specialize the DX |OD.

A DX image shall consist of the result of a single X-Ray exposure, in order to ensure that the anatomical and orientation attributes
are meaningful for the image, permitting safe annotation, appropriate image processing and appropriate dissemination.

Note

1. This requirement specifically deprecates the common film/screen and Computed Radiography practice of making multiple
exposures on different areas of a cassette or plate by using lead occlusion between exposures. Such acquisitions could
be separated and transformed into multiple DX images during an appropriate quality assurance step by an operator.

2. This requirement does not deprecate the acquisition of multiple paired structures during a single exposure, provided
that they can be described by the relevant orientation Attributes. For example, an AP or PA projection of both hands
side by side is typically obtained in a single exposure, and can be described by a Patient Orientation (0020,0020) of
R\H or L\H since both hands are in the same traditional Anatomical Position. See Annex A “Explanation of Patient Ori-
entation (Normative)” in PS3.17.

The DX Image 10D is used in two SOP Classes as defined in PS3.4 Storage Service Class, a SOP Class for storage of images intended
for presentation, and a SOP Class for storage of images intended for further processing before presentation. These are distinguished
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by their SOP Class UID and by the Enumerated Value of the mandatory Attribute in the DX Series Module, Presentation Intent Type
(0008,0068).

A.26.2 DX Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model that directly reference the DX Image
I0D.

A.26.3 DX Image IOD Module Table

Table A.26-1. Digital X-Ray Image 10D Modules

IE Module Reference Usage
Patient Patient C.711 M
Clinical Trial Subject C.713 U
Study General Study C.7.21 M
Patient Study C.722 U
Clinical Trial Study C.7.23 U
Series General Series C.7.31 M
Clinical Trial Series C.732 U
DX Series C.8.111 M
Frame of Frame of Reference C.741 U
Reference
Equipment |General Equipment C.7.51 M
Image General Image C.7.61 M
Image Pixel C.76.3 M
Contrast/Bolus C.764 U
Display Shutter C.7.6.11 U
Device C.7.6.12 U
Intervention C.7.6.13 U
Specimen C.7.6.22 U
DX Anatomy Imaged C.8.11.2 M
DX Image C.8.11.3 M
DX Detector C8.114 M
X-Ray Collimator c.8.7.3 U
DX Positioning C.8.11.5 U
X-Ray Tomography Acquisition Cc8.7.7 U
X-Ray Acquisition Dose C.8.7.8 U
X-Ray Generation C.8.7.9 U
X-Ray Filtration C.8.7.10 U
X-Ray Grid C.8.7.11 u
Overlay Plane C.9.2 C - Required if graphic annotation
is present - See Section A.26.4
VOI LUT C.11.2 C - Required if Presentation Intent
Type (0008,0068) is FOR
PRESENTATION. Shall not be
present otherwise. See Note 8.
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IE Module Reference Usage
Image Histogram C.11.5 U
Acquisition Context C.7.6.14 M - See Section A.26.5
SOP Common C.12.1 M
Common Instance Reference C.12.2 U
Note

1. The Overlay Plane requirement is determined by the presence of "graphic annotation". Graphic annotation includes
user or machine drawn graphics or text (such as computer assisted diagnosis) to indicate regions of interest or descrip-
tions. It specifically does not include patient or image identification or technique information that is defined in other At-
tributes of the 10D.

2. The Device Module and Intervention Module are User optional, though it is desirable that, if present, they are stored by
an SCP. It is recognized that in some cases the digital image acquisition system will not have a user interface or direct
connection that allows acquisition of these parameters, even if device or therapy have been used.

3. The Common Frame of Reference Information Entity Modules, X-Ray Collimator Module, DX Positioning Module and
X-Ray Tomography Acquisition Module are User optional, though it is desirable that, if present, they are stored by an
SCP. It is recognized that in some cases the parameters of the mechanical devices used for collimation, positioning
and tomography may not be available to a digital image acquisition system that is not integrated with the X-Ray gener-
ation and positioning system.

4. The Image Histogram Module may contain a single or multiple statistical representations of the pixel data used to derive
the VOI LUT Module, or intended to be used to derive or replace the VOI LUT Module. The Image Histogram Module
may contain statistics of a subset of the stored image pixel data (such as from a cropped area or region of interest that
is not the full field of view) that are useful for deriving a better VOI LUT than might be derived from the statistics obtained
from the entire stored pixel data.

5. The Specimen Identification Module was previously included in this IOD but has been retired, and its functionality replaced
by the Specimen Module. See PS3.3-2008.

6. The VOI LUT Module Attributes and behavior are further specialized in the DX Image Module.

7. The Curve Module (Retired) was previously included in this IOD but has been retired. See PS3.3-2004.

A.26.4 Overlay Plane Module

If the Overlay Plane Module is present, any Overlays defined in that Module shall store the overlay data in Overlay Data (60xx,3000),
and not any unused high bits in Pixel Data (7FE0,0010).

A.26.5 Acquisition Context Module

The Acquisition Context Module may be used to encode information about conditions present during acquisition that are not described
by specific attributes in other modules of the IOD.

The Baseline TID shall be TID 3460 “Projection Radiography Acquisition Context”.
A.27 Digital Mammography X-Ray Image 10D
A.27.1 Digital Mammography X-Ray Image 10D Description

The Digital Mammography X-Ray Image Information Object Definition specifies an image that has been created by a digital mammo-
graphy projection radiography imaging device.

Note

It meets all of the requirements of the DX 10D in Section A.26 in addition to those specified in this section.
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The Digital Mammography Image 10D is used in two SOP Classes as defined in PS3.4 Storage Service Class, a SOP Class for
storage of images intended for presentation, and a SOP Class for storage of images intended for further processing before presentation.
These are distinguished by their SOP Class UID and by the Enumerated Value of the mandatory Attribute in the DX Series Module,
Presentation Intent Type (0008,0068).

A.27.2 Digital Mammography X-Ray Image 10D Module Table

Table A.27-1. Digital Mammography X-Ray Image IOD Modules

IE Module Reference Usage
Patient Patient C.711 M
Clinical Trial Subject C.713 U
Study General Study C.7.21 M
Patient Study C.722 U
Clinical Trial Study C.7.23 U
Series General Series C.7.31 M
Clinical Trial Series C.7.3.2 U
DX Series C.8.111 M
Mammography Series C.8.11.6 M
Frame of |Frame of Reference C.741 C - Required if multiple images are
Reference obtained without releasing breast
compression
Equipment |General Equipment C.7.51 M
Image General Image C.7.6.1 M
Image Pixel C.76.3 M
Contrast/Bolus C.76.4 U
Display Shutter C.7.6.11 U
Device C.7.6.12 U
Intervention C.7.6.13 U
Specimen C.7.6.22 U
DX Anatomy Imaged Cc.8.11.2 M
DX Image C.8.11.3 M
DX Detector C.8.11.4 M
X-Ray Collimator C.8.7.3 U
DX Positioning C.8.11.5 U
X-Ray Tomography Acquisition c8.7.7 U
X-Ray Acquisition Dose C.8.7.8 U
X-Ray Generation c.8.79 U
X-Ray Filtration C.8.7.10 U
X-Ray Grid C.8.7.11 U
Mammography Image C.8.11.7 M
Overlay Plane C.9.2 C - Required if graphic annotation
is present - See Section A.27.3
VOI LUT C11.2 C - Required if Presentation Intent

Type (0008,0068) is FOR
PRESENTATION. Shall not be
present otherwise.
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IE Module Reference Usage
Image Histogram C.11.5 U
Acquisition Context C.7.6.14 M
SOP Common C.12.1 M
Common Instance Reference C.12.2 U
Note

1. The Curve Module (Retired) was previously included in this IOD but has been retired. See PS3.3-2004.

2. The Specimen Identification Module was previously included in this IOD but has been retired, and its functionality replaced
by the Specimen Module. See PS3.3-2008.

A.27.3 Overlay Plane Module

If the Overlay Plane Module is present, any Overlays defined in that Module shall store the overlay data in Overlay Data (60xx,3000),
and not any unused high bits in Pixel Data (7FE0,0010).

A.28 Digital Intra-Oral X-Ray Image 10D
A.28.1 Digital Intra-Oral X-Ray Image 10D Description

The Digital Intra-Oral X-Ray Image Information Object Definition specifies an image that has been created by an intra-oral projection
radiography imaging device.

Note
It meets all of the requirements of the DX 10D in Section A.26 in addition to those specified in this section.

The Digital Intra-Oral X-Ray Image 10D is used in two SOP Classes as defined in PS3.4 Storage Service Class, a SOP Class for
storage of images intended for presentation, and a SOP Class for storage of images intended for further processing before presentation.
These are distinguished by their SOP Class UID and by the Enumerated Value of the mandatory Attribute in the DX Series Module,
Presentation Intent Type (0008,0068).

A.28.2 Digital Intra-Oral X-Ray Image IOD Module Table

Table A.28-1. Digital Intra-Oral X-Ray Image IOD Modules

IE Module Reference Usage

Patient Patient C.7.11 M
Clinical Trial Subject C.713 U

Study General Study C.7.21 M
Patient Study C.7.22 U
Clinical Trial Study C.7.23 U

Series General Series C.7.3.1 M
Clinical Trial Series C.7.3.2 U
DX Series C.8.111 M
Intra-Oral Series C.8.11.8 M

Frame of Frame of Reference C.741 U

Reference

Equipment |General Equipment C.7.51

Image General Image C.7.6.1 M
Image Pixel C.76.3 M
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IE Module Reference Usage

Contrast/Bolus C.764 U

Display Shutter C.7.6.11 U

Device C.7.6.12 U

Intervention C.7.6.13 U

Specimen C.7.6.22 U

DX Anatomy Imaged C.8.11.2 M

DX Image C.8.11.3 M

DX Detector C8.114 M

X-Ray Collimator Cc.8.7.3 U

DX Positioning C.8.11.5 U

X-Ray Tomography Acquisition c.8.7.7 U

X-Ray Acquisition Dose C.8.7.8 U

X-Ray Generation C.8.7.9 U

X-Ray Filtration C.8.7.10 U

X-Ray Grid C.8.7.11 u

Intra-Oral Image C.8.11.9 M

Overlay Plane C.9.2 C - Required if graphic
annotation is present - See
Section A.28.3

VOI LUT C.11.2 C - Required if Presentation
Intent Type (0008,0068) is FOR
PRESENTATION. Shall not be
present otherwise.

Image Histogram C.11.5 U

Acquisition Context C.7.6.14 M

SOP Common C.12.1 M

Common Instance Reference C.12.2 U

Note
1. The Curve Module (Retired) was previously included in this IOD but has been retired. See PS3.3-2004.

2. The Specimen Identification Module was previously included in this IOD but has been retired, and its functionality replaced
by the Specimen Module. See PS3.3-2008.

A.28.3 Overlay Plane Module

If the Overlay Plane Module is present, any Overlays defined in that Module shall store the overlay data in Overlay Data (60xx,3000),
and not any unused high bits in Pixel Data (7FE0,0010).

A.29 RT Beams Treatment Record IOD
A.29.1 RT Beams Treatment Record IOD Description

The focus for this Radiotherapy Beams Treatment Record 10D (RT Beams Treatment Record 10D) is to address the requirements
for transfer of treatment session reports generated by a treatment verification system during a course of external beam treatment,
with optional cumulative summary information. It may also be used for transfer of treatment information during delivery.
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A.29.2 RT Beams Treatment Record IOD Entity-Relationship Model
The E-R model for the RT Beams Treatment Record 10D is illustrated in Figure A.29-1.
1
1-n
[ swdy | [ Equipment |
1
+ 1-n
Figure A.29-1. DICOM RT Beams Treatment Record IOD Information Model
A.29.3 RT Beams Treatment Record IOD Module Table
Table A.29.3-1. RT Beams Treatment Record IOD Modules
IE Module Reference Usage

Patient Patient C.711 M

Clinical Trial Subject C.713 U
Study General Study C.7.21 M

Patient Study C.7.22 U

Clinical Trial Study C.7.23 U
Series RT Series C.8.8.1 M

Clinical Trial Series C.7.3.2 U
Equipment |General Equipment C.7.51 M
Treatment RT General Treatment Record C.8.8.17 M
Record RT Patient Setup C.8812 U

RT Treatment Machine Record C.8.8.18 M

Measured Dose Reference Record C.8.8.19 U

Calculated Dose Reference Record C.8.8.20 U

RT Beams Session Record C.8.8.21 M

RT Treatment Summary Record C.8.8.23 U

SOP Common C.121 M

Common Instance Reference C.12.2 U

Note

The Curve Module (Retired) was previously included in this 10D but has been retired. See PS3.3-2004.
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A.30 RT Brachy Treatment Record I0OD

A.30.1 RT Brachy Treatment Record IOD Description

The focus for this Radiotherapy Brachy Treatment Record 10D (RT Brachy Treatment Record 10D) is to address the requirements
for transfer of treatment session reports generated by a treatment verification system during a course of Brachytherapy treatment,
with optional cumulative summary information. It may also be used for transfer of treatment information during delivery.

A.30.2 RT Brachy Treatment Record IOD Entity-Relationship Model

The E-R model for the RT Brachy Treatment Record 10D is illustrated in Figure A.30-1.

1
is the subject of
1-n

[ study | [ Equipment |

RT Brachy Treament
Record

Figure A.30-1. DICOM RT Brachy Treatment Record IOD Information Model
A.30.3 RT Brachy Treatment Record IOD Module Table

Table A.30.3-1. RT Brachy Treatment Record IOD Modules

IE Module Reference Usage
Patient Patient C.711 M
Clinical Trial Subject C.71.3 U
Study General Study C.7.21 M
Patient Study C.7.22 U
Clinical Trial Study C.7.23 U
Series RT Series C.8.8.1 M
Clinical Trial Series C.7.32 U
Equipment General Equipment C.7.51 M
Treatment RT General Treatment Record C.8.8.17 M
Record RT Patient Setup C.8812 U
RT Treatment Machine Record C.8.8.18 M
Measured Dose Reference Record C.8.8.19 U
Calculated Dose Reference Record C.8.8.20 U
RT Brachy Session Record C.8.8.22 M
RT Treatment Summary Record C.8.8.23 U
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IE Module Reference Usage
SOP Common C.12.1 M
Common Instance Reference C.12.2 U
Note

The Curve Module (Retired) was previously included in this 10D but has been retired. See PS3.3-2004.

A.31 RT Treatment Summary Record I0OD

A.31.1 RT Treatment Summary Record I0D Description

The focus for this Radiotherapy Treatment Summary Record 10D (RT Treatment Summary Record I0D) is to address the requirements
for transfer of cumulative summary information, normally generated at the completion of a course of treatment.

A.31.2 RT Treatment Summary Record 10D Entity-Relationship Model

The E-R model for the RT Treatment Summary Record 10D is illustrated in Figure A.31-1.

Table A.31.3-1. RT Treatment Summary Record 10D Modules

1
is the subject of

1-n

Study | | Equipment |

Figure A.31-1. DICOM RT Treatment Summary Record IOD Information Model
A.31.3 RT Treatment Summary Record IOD Module Table

IE Module Reference Usage
Patient Patient C.71.1 M
Clinical Trial Subject C.71.3 U
Study General Study C.7.21 M
Patient Study C.7.22 U
Clinical Trial Study C.7.23 U
Series RT Series C.8.8.1 M
Clinical Trial Series C.73.2 U
Equipment General Equipment C.7.51 M
Treatment RT General Treatment Record C.8.8.17 M
Record RT Treatment Summary Record C.8.8.23 M
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IE Module Reference Usage
SOP Common C.12.1 M

Common Instance Reference Cc.12.2 U

Note

The Curve Module (Retired) was previously included in this 10D but has been retired. See PS3.3-2004.

A.32 Visible Light Image Information Object Definitions

The Visible Light (VL) Image Information Object Definition (IOD) specifies images that are acquired by means of a camera or other
sensors that are sensitive to visible or near-visible light.

Examples of types of equipment that create Visible Light Images include:
a. Rigid and flexible endoscopy equipment

b. Operation microscopes / colposcopes

c. Ophthalmology equipment

d. Digital or Video Cameras

e. Analysis microscopes

Separate |I0Ds have been defined for specialized applications. Some support only single-frame images, some support both single-
frame and multi-frame video images.

A.32.1 VL Endoscopic Image IOD
A.32.1.1 VL Endoscopic Image IOD Description

The VL Endoscopic Image 10D specifies the Attributes of Single-frame VL Endoscopic Images.

A.32.1.2 VL Endoscopic Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model that directly reference the VL Endoscopic
Image 10D, with exception of the VOI LUT, Frame of Reference and Modality LUT entities, which are not used. Additionally, Image
in Figure A.1-1 represents a single-frame image. A frame denotes a two-dimensional organization of pixels recorded as a single ex-
posure. Table A.32.1-1 specifies the Modules of the VL Endoscopic Image 10D.

Note

1. Anendoscopic procedure might include multiple series of single-frame endoscopic images as well as one or more addi-
tional series of related diagnostic images. The procedure might involve multiple Performed Procedure Steps, multiple
endoscopes, and multiple anatomic regions and might be supervised, performed, and/or interpreted by one or more in-
dividuals.

2. Several distinct diagnostic or therapeutic processes might occur during an endoscopic procedure. For example: Endo-
scopic examination of duodenal mucosa, biopsy, lavage, or biliary stone removal.

3. The Curve entity was previously include in the list of entities that are not used, but has been retired from DICOM. It is
still not used in this IOD. See PS3.3-2004.

Table A.32.1-1. VL Endoscopic Image IOD Modules

IE Module Reference Usage
Patient Patient C.711 M
Clinical Trial Subject C.71.3 U
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IE Module Reference Usage
Study General Study C.7.21 M
Patient Study C.722 U
Clinical Trial Study C.7.23 U
Series General Series C.7.31 M
Clinical Trial Series C.7.3.2 U
Equipment General Equipment C.7.51 M
Image General Image C.7.6.1 M
Image Pixel C.76.3 M
Acquisition Context C.7.6.14 M
Device C.7.6.12 U
Specimen C.7.6.22 U
VL Image c.8.121 M
Overlay Plane C9.2 U
ICC Profile C.11.15 U
SOP Common C.121 M
Common Instance Reference C.12.2 U

A.32.1.3 VL Endoscopic Image IOD Content Constraints
A.32.1.3.1 Modality

The value of Modality (0008,0060) shall be ES.

A.32.2 VL Microscopic Image IOD
A.32.2.1 VL Microscopic Image IOD Description

The VL Microscopic Image 10D specifies the Attributes of Single-frame VL Microscopic Images, including both imaging of specimens
and direct microscopic imaging of the patient (e.g., perioperative microscopy). Microscopic Images with Slide Coordinates shall not
be encoded with this 10D.

A.32.2.2 VL Microscopic Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model that are referenced by the VL Microscopic
Image 10D. Below the Series IE, only the Image IE is used, which represents a single-frame image. Table A.32.1-2 specifies the
Modules of the VL Microscopic Image 10D.

Note

1. The Curve entity was previously include in the list of entities that are not used, but has been retired from DICOM. It is
still not used in this IOD. See PS3.3-2004.

2. The Specimen Identification Module was previously included in this IOD but has been retired, and its functionality replaced
by the Specimen Module. See PS3.3-2008.

Table A.32.1-2. VL Microscopic Image IOD Modules

IE Module Reference Usage
Patient Patient C.71.1 M
Clinical Trial Subject C.713 U
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IE Module Reference Usage
Study General Study C.7.21 M
Patient Study C.7.22 u
Clinical Trial Study C.7.23 U
Series General Series C.7.31 M
Clinical Trial Series C.7.3.2 U
Equipment |General Equipment C.7.51 M
Image General Image C.7.6.1 M
Image Pixel C.76.3 M
Acquisition Context C.7.6.14 M
Device C.7.6.12 U
Specimen C.7.6.22 C - Required if Imaging
Subject is a specimen
VL Image C.8.121 M
Optical Path C.8.12.5 U
Overlay Plane C.9.2 U
ICC Profile C.11.15 U
SOP Common C.121 M
Common Instance Reference C.12.2 U

A.32.2.3 VL Microscopic Image IOD Content Constraints
A.32.2.3.1 Modality

The value of Modality (0008,0060) shall be GM.

A.32.3 VL Slide-coordinates Microscopic Image 10D
A.32.3.1 VL Slide-coordinates Microscopic Image IOD Description

The VL Slide-Coordinates Microscopic Image 10D specifies the Attributes of VL Single-frame Slide-Coordinates Microscopic Images.

A.32.3.2 VL Slide-coordinates Microscopic Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model that are referenced by the VL Slide-Co-
ordinates Microscopic Image IOD. Below the Series IE, only the Image IE is used, which represents a single-frame image. Table A.32.1-
3 specifies the Modules of the VL Slide-Coordinates Microscopic Image 10D.

Note

1. The Curve entity was previously include in the list of entities that are not used, but has been retired from DICOM. It is
still not used in this IOD. See PS3.3-2004.

2. The Specimen Identification Module was previously included in this IOD but has been retired, and its functionality replaced
by the Specimen Module. See PS3.3-2008.

3. The Frame of Reference |E was previously (incorrectly) identified as not used in this 10D, although the Frame of Reference
Module was specified as Mandatory. See PS3.3-2009.
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Table A.32.1-3. VL Slide-Coordinates Microscopic Image IOD Modules

IE Module Reference Usage
Patient Patient C.71.1 M
Clinical Trial Subject C.713 U
Study General Study C.7.2.1 M
Patient Study C.7.22 U
Clinical Trial Study C.7.23 u
Series General Series C.7.3.1 M
Clinical Trial Series C.7.3.2 U
Frame of Frame of Reference C.7.4.1 M
Reference
Equipment General Equipment C.7.51 M
Image General Image C.7.6.1 M
Image Pixel C.7.6.3 M
Acquisition Context C.7.6.14 M
Device C.7.6.12 U
Specimen C.7.6.22 M
VL Image C.8.121 M
Slide Coordinates C.8.12.2 M
Optical Path C.8.12.5 U
Overlay Plane C.9.2 U
ICC Profile C.11.15 u
SOP Common C.12.1 M
Common Instance Reference C.12.2 U

A.32.3.3 VL Slide-coordinates Microscopic Image IOD Content Constraints
A.32.3.3.1 Modality

The value of Modality (0008,0060) shall be SM.

A.32.4 VL Photographic Image 10D
A.32.4.1 VL Photographic Image IOD Description

The VL Photographic Image 10D specifies the attributes of VL Single-frame photographic Images.

A.32.4.2 VL Photographic Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model that directly reference the VL Photographic
Image 10D, with exception of the VOI LUT, Frame of Reference and Modality LUT entities, which are not used. Additionally, Image
in Figure A.1-1 represents a single-frame image. A frame denotes a two-dimensional organization of pixels recorded as a single ex-
posure. Table A.32.4-1 specifies the Modules of the VL Photographic Image 10D.

Note

1. The Curve entity was previously include in the list of entities that are not used, but has been retired from DICOM. It is
still not used in this IOD. See PS3.3-2004.
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2. The Specimen Identification Module was previously included in this IOD but has been retired, and its functionality replaced
by the Specimen Module. See PS3.3-2008.

Table A.32.4-1. VL Photographic Image IOD Modules

IE Module Reference Usage
Patient Patient C.71.1 M
Clinical Trial Subject C.71.3 U
Study General Study C.7.21 M
Patient Study C.7.22 U
Clinical Trial Study C.7.23 u
Series General Series C.7.3.1 M
Clinical Trial Series C.732 U
Equipment |General Equipment C.7.51 M
Image General Image C.7.61 M
Image Pixel C.76.3 M
Acquisition Context C.7.6.14 M
Device C.7.6.12 U
Specimen C.7.6.22 C - Required if Imaging
Subject is a specimen
VL Image C.8.121 M
Overlay Plane C.9.2 U
ICC Profile C.11.15 u
SOP Common C.12.1 M
Common Instance Reference C.12.2 U

A.32.4.3 VL Photographic Image IOD Content Constraints
A.32.4.3.1 Modality

The value of Modality (0008,0060) shall be XC.

A.32.5 Video Endoscopic Image 10D
A.32.5.1 Video Endoscopic Image IOD Description

The Video Endoscopic Image 10D specifies the Attributes of Multi-frame Video Endoscopic Images.

A.32.5.2 Video Endoscopic Image IOD Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model that directly reference the Video Endo-
scopic Image 10D, with exception of the VOI LUT, and Modality LUT entities, which are not used. Table A.32.5-1 specifies the Modules
of the Video Endoscopic Image 10D.

Note

1. The video may include audio channel(s) for acquiring patient voice or physiological sounds, healthcare professionals'
commentary, or environmental sounds.

2. The Frame Pointers Module has not been included because the selection of relevant sub-sequence(s) is usually made
in a second workflow step and stored into separate Key Object Selection Documents.
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3. The Curve entity was previously include in the list of entities that are not used, but has been retired from DICOM. It is
still not used in this IOD. See PS3.3-2004.

Table A.32.5-1. Video Endoscopic Image 10D Modules

IE Module Reference Usage
Patient Patient C.711 M
Clinical Trial Subject C.71.3 U
Study General Study C.7.21 M
Patient Study C.722 U
Clinical Trial Study C.7.23 U
Series General Series C.7.31 M
Clinical Trial Series C.732 U
Equipment |General Equipment C.7.51 M
Image General Image C.7.61 M
Cine C.76.5 M
Multi-frame C.7.6.6 M
Image Pixel C.76.3 M
Acquisition Context C.7.6.14 M
Device C.7.6.12 U
Specimen C.7.6.22 C - Required if the Imaging Subject
is a Specimen
VL Image C.8.121 M
ICC Profile C.11.15 U
SOP Common C.12.1 M
Common Instance Reference C.12.2 U
Frame Extraction C.12.3 C - Required if the SOP Instance
was created in response to a
Frame-Level retrieve request

A.32.5.3 Video Endoscopic Image IOD Content Constraints

A.32.5.3.1 Modality

The value of Modality (0008,0060) shall be ES.

Note

The use of a single value for Modality recognizes the fact that the same acquisition equipment is often used for different
purposes (e.g., laparoscopy and colonoscopy). This means that Modality is not useful to distinguish one type of endoscopy
from another when browsing a collection of studies. Therefore, the use of Procedure Code Sequence (0008,1032) and
Anatomic Region Sequence (0008,2218) in the image instances and in the query response is recommended, though gath-
ering sufficient information to populate these attributes in an unscheduled workflow environment (i.e., in the absence of
Modality Worklist) may require operator intervention.

A.32.5.3.2 Image Related Data Encoding

The Modality LUT Module, VOI LUT Module, Graphic Annotation Module and Overlay Plane Module shall not be present.
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Note

The Curve Module (Retired) was previously include in the list of Modules that shall not be present, but has been retired from
DICOM. It is still not permitted to be present. See PS3.3-2004.

A.32.5.3.3 Anatomic Region Sequence

The Defined Context Group for Anatomic Region Sequence (0008,2218) shall be CID 4040 “Endoscopy Anatomic Regions”.

A.32.6 Video Microscopic Image 10D

A.32.6.1 Video Microscopic Image IOD Description

The Video Microscopic Image 10D specifies the Attributes of Video Microscopic Images, including both imaging of specimens and
direct microscopic imaging of the patient (e.g., perioperative microscopy). Microscopic Images with Slide Coordinates shall not be

encoded with this |OD.

A.32.6.2 Video Microscopic Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model that directly reference the Video Micro-
scopic Image 10D, with exception of the VOI LUT, and Modality LUT entities, which are not used. Table A.32.6-1 specifies the Modules

of the Video Microscopic Image I10D.

Note

1.

The video may include audio channel for acquiring patient voice or physiological sounds, healthcare professionals
comment, or environment sounds.

2. The Frame Pointers Module has not been included because the selection of relevant sub-sequence(s) is usually made
in a second step and stored into separate Key Object Selection Documents.
3. The Curve entity was previously include in the list of entities that are not used, but has been retired from DICOM. It is
still not used in this IOD. See PS3.3-2004.
4. The Specimen Identification Module was previously included in this IOD but has been retired, and its functionality replaced
by the Specimen Module. See PS3.3-2008.
Table A.32.6-1. Video Microscopic Image IOD Modules
IE Module Reference Usage
Patient Patient C.711 M
Clinical Trial Subject C.71.3 U
Study General Study C.7.21 M
Patient Study C.722 U
Clinical Trial Study C.723 u
Series General Series C.7.31 M
Clinical Trial Series C.732 U
Equipment |General Equipment C.7.51 M
Image General Image C.7.6.1 M
Cine C.7.65 M
Multi-frame C.7.6.6 M
Image Pixel C.76.3 M
Acquisition Context C.7.6.14 M
Device C.7.6.12 U
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IE Module Reference Usage

Specimen C.7.6.22 C - Required if the Imaging Subject
is a Specimen

VL Image C.8.121 M

ICC Profile C.11.15 U

SOP Common C.121 M

Common Instance Reference C.12.2 U

Frame Extraction C.12.3 C - Required if the SOP Instance
was created in response to a
Frame-Level retrieve request

A.32.6.3 Video Microscopic Image IOD Content Constraints
A.32.6.3.1 Modality

The value of Modality (0008,0060) shall be GM.

A.32.6.3.2 Image Related Data Encoding

The Modality LUT Module, VOI LUT Module, Graphic Annotation Module and Overlay Plane Module shall not be present.
Note

The Curve Module (Retired) was previously include in the list of Modules that shall not be present, but has been retired from
DICOM. It is still not permitted to be present. See PS3.3-2004.

A.32.7 Video Photographic Image 10D
A.32.7.1 Video Photographic Image 10D Description

The Video Photographic Image 10D specifies the attributes of VL Multi-frame photographic Images.

A.32.7.2 Video Photographic Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model that directly reference the Video Photo-
graphic Image 10D, with exception of the VOI LUT and Modality LUT entities, which are not used. Table A.32.7-1 specifies the Modules
of the Video Photographic Image 10D.

Note

1. The video may include audio channel for acquiring patient voice or physiological sounds, healthcare professionals
comment, or environment sounds.

2. The Frame Pointers Module has not been included because the selection of relevant sub-sequence(s) is usually made
in a second step and stored into separate Key Object Selection Documents.

3. The Curve entity was previously include in the list of entities that are not used, but has been retired from DICOM. It is
still not used in this IOD. See PS3.3-2004.

4. The Specimen Identification Module was previously included in this IOD but has been retired, and its functionality replaced
by the Specimen Module. See PS3.3-2008.

Table A.32.7-1. Video Photographic Image 10D Modules

IE Module Reference Usage
Patient Patient C.711 M
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IE Module Reference Usage
Clinical Trial Subject C.71.3 U
Study General Study C.7.21 M
Patient Study C722 U
Clinical Trial Study C.7.23 U
Series General Series C.7.31 M
Clinical Trial Series C.732 U
Equipment |General Equipment C.7.51 M
Image General Image C.7.61 M
Cine C.765 M
Multi-frame C.7.6.6 M
Image Pixel C.76.3 M
Acquisition Context C.7.6.14 M
Device C.7.6.12 U
Specimen C.7.6.22 C - Required if the Imaging Subject
is a Specimen
VL Image C.8.121 M
ICC Profile C.11.15 U
SOP Common C.12.1 M
Common Instance Reference C.12.2 U
Frame Extraction C.123 C - Required if the SOP Instance
was created in response to a
Frame-Level retrieve request

A.32.7.3 Video Photographic Image IOD Content Constraints
A.32.7.3.1 Modality

The value of Modality (0008,0060) shall be XC.

A.32.7.3.2 Image Related Data Encoding

The Modality LUT Module, VOI LUT Module, Graphic Annotation Module and Overlay Plane Module shall not be present.
Note

The Curve Module (Retired) was previously include in the list of Modules that shall not be present, but has been retired from
DICOM. It is still not permitted to be present. See PS3.3-2004.

A.32.8 VL Whole Slide Microscopy Image 10D
A.32.8.1 VL Whole Slide Microscopy Image 10D Description

The VL Whole Slide Microscopy Image 10D specifies the Attributes of a multi-frame visible light whole slide microscopy image encoded
as a tiled decomposition. Each frame encodes a single tile within a three-dimensional imaged volume at a uniform resolution.

Note

1. Anentire set of tiles for an acquisition may be encoded in the frames of a single SOP Instance, in multiple SOP Instances
of a single concatenation, or in multiple SOP Instances in a series (with or without concatenations). E.g., a single SOP
Instance may contain an entire low resolution image as a single tile (single frame), or a single SOP Instance may contain
an entire high resolution, multi-focal depth, multi-spectral acquisition (multiple frames).
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2. Attention is called to the possibility that conformance with the VL Whole Slide Microscopy Image Storage SOP Class
utilizing this IOD may involve the use of claimed Intellectual Property Rights, among which may be US Patent 6,272,235
referenced in Section 2. The DICOM Standards Committee takes no position concerning the evidence, validity or applic-
ability of claimed Intellectual Property Rights, whether asserted by members of the DICOM Standards Committee or
others.

A.32.8.2 VL Whole Slide Microscopy Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model that comprise the VL Whole Slide Micro-

scopy |0D.

A.32.8.3 VL Whole Slide Microscopy Image 10D Module Table

Table A.32.8-1. VL Whole Slide Microscopy Image 10D Modules

IE Module Reference Usage
Patient Patient C.71.1 M
Clinical Trial Subject C.71.3 U
Study General Study C.7.21 M
Patient Study C.7.22 U
Clinical Trial Study C.7.23 U
Series General Series C.7.31 M
Whole Slide Microscopy Series C.8.12.3 M
Clinical Trial Series C.7.3.2 U
Frame of Frame of Reference C.741 M
Reference
Equipment |General Equipment C.7.51 M
Enhanced General Equipment C.752 M
Image General Image C.7.61 M
Image Pixel C.7.6.3 M
Acquisition Context C.7.6.14 M
Multi-frame Functional Groups C.7.6.16 M
Multi-frame Dimension C.7.6.17 M
Specimen C.7.6.22 M
Whole Slide Microscopy Image C.8.124 M
Optical Path C.8.12.5 M
Multi-Resolution Navigation c.8.12.7 C - Required if Image Type
(0008,0008) Value 3 is LOCALIZER
Slide Label C.8.12.8 C - Required if Image Type
(0008,0008) Value 3 is LABEL; may
be present otherwise
SOP Common C.12.1 M
Common Instance Reference C.12.2 M
Frame Extraction C.12.3 C - Required if the SOP Instance was
created in response to a Frame-Level
retrieve request
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A.32.8.3.1 VL Whole Slide Microscopy Image IOD Content Constraints
A.32.8.3.1.1 Optical Path Module

The Code Sequences within the Optical Path Sequence (0048,0105) of the Optical Path Module (see Section C.8.12.5) are constrained
as follows:

Baseline CID for llluminator Type Code Sequence (0048,0100) is CID 8125 “Microscopy llluminator Type”.

Baseline CID for lllumination Color Code Sequence (0048,0108) is CID 8122 “Microscopy llluminator and Sensor Color”.
Baseline CID for lllumination Type Code Sequence (0022,0016) is CID 8123 “Microscopy lllumination Method”.

Baseline CID for Lenses Code Sequence (0022,0019) is CID 8121 “Microscopy Lens Type”.

Baseline CID for Light Path Filter Type Stack Code Sequence (0022,0017) and for Image Path Filter Type Stack Code Sequence
(0022,0018) is CID 8124 “Microscopy Filter”.

Baseline CID for Channel Description Code Sequence (0022,001A) is CID 8122 “Microscopy llluminator and Sensor Color”.
A.32.8.4 VL Whole Slide Microscopy Image Functional Group Macros

Table A.32.8-2 specifies the use of the Functional Group Macros used in the Multi-frame Functional Groups Module for the VL Whole
Slide Microscopy Image |0D.

Table A.32.8-2. VL Whole Slide Microscopy Image Functional Group Macros

Functional Group Macro Section Usage

Pixel Measures C.7.6.16.2.1 M - Shall be used as a Shared Functional Group.

Frame Content C.7.6.16.2.2 M - Shall not be used as a Shared Functional
Group.

Referenced Image C.7.6.16.2.5 ]

Derivation Image C.7.6.16.2.6 C - Required if the image or frame has been
derived from another SOP Instance.

Real World Value Mapping C.7.6.16.2.11 U

Plane Position (Slide) C.8.12.6.1 M

Optical Path Identification C.8.12.6.2 M

Specimen Reference C.8.12.6.3 ]

A.32.8.4.1 VL Whole Slide Microscopy Image Functional Group Macros Content Constraints
A.32.8.4.1.1 Referenced Image

Defined CID for Purpose of Reference Code Sequence (0040,A170) in the Referenced Image Functional Group is CID 8120 “WSI
Referenced Image Purposes of Reference”.

A.32.8.4.1.2 Plane Position (Slide)

Frames shall occupy plane positions in a regular tiling of the Total Image Matrix; the frames may extend beyond the edges of the
Total Image Matrix. Therefore, the value of Column Position In Total Pixel Matrix (0048,021E) shall be an integer multiple of the value
of Columns (0028,0011) plus a constant, and the value of Row Position In Total Pixel Matrix (0048,021F) shall be an integer multiple
of the value of Rows (0028,0010) plus a (possibly different) constant.

Note

Pixels beyond the edge of the Total Image Matrix may be encoded with a fixed padding value. For images with MONO-
CHROMEZ2 Photometric Interpretation, see Pixel Padding Value (0028,0120) in Section C.7.5.1.1.2.
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The encoding of tiles may be sparse; i.e., some tiles may not be encoded in frames. There are no constraints on the ordering of
frames within the pixel data; each frame specifies its position in the Plane Position (Slide) Functional Group.

Note
Different SOP Instances within a Series may have different tiling boundaries and sizes.

Frames associated with different optical paths may coincide in any spatial dimension.

A.33 Softcopy Presentation State Information Object Definitions
A.33.1 Grayscale Softcopy Presentation State IOD
A.33.1.1 Grayscale Softcopy Presentation State IOD Description

The Grayscale Softcopy Presentation State Information Object Definition (IOD) specifies information that may be used to present
(display) images that are referenced from within the 10D.

It includes capabilities for specifying:

a. the output grayscale space in P-Values

b. grayscale contrast transformations including modality and VOI LUT

c. mask subtraction for multi-frame images

d. selection of the area of the image to display and whether to rotate or flip it

e. image and display relative annotations, including graphics, text and overlays

A.33.1.2 Grayscale Softcopy Presentation State IOD Module Table

Table A.33.1-1. Grayscale Softcopy Presentation State IOD Modules

IE Module Reference Usage
Patient Patient C.7.11 M
Clinical Trial Subject C.713 U
Study General Study C.7.21 M
Patient Study C.7.22 U
Clinical Trial Study C.7.23 U
Series General Series C.7.31 M
Clinical 