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DICOM Correction Proposal 

STATUS Assigned 

Date of Last Update 2021/06/23 

Person Assigned Christof Schadt 

Submitter Name Kari Jyrkkälä <kari.jyrkkala@varian.com> 

Submission Date 2021/04/12 

 

Correction Number CP-2153 

Log Summary:  Treatment Plan Update for 60601-2-1ED4 - Add Linac Calibration Parameters 

Name of Standard 
PS 3 2021a 

Rationale for Correction: 
IEC 60601-2-1 ED4 ‘Medical electrical equipment - Part 2-1: Particular requirements for the basic safety 
and essential performance of electron accelerators in the range 1 MeV to 50 MeV’ introduces a new 
requirement for the treatment delivery device to verify that the loaded treatment plan corresponds to the 
machine calibration conditions before the treatment delivery is possible. Following calibration conditions 
must match: 

• ABSORBED DOSE to DOSE MONITOR UNIT ratio; 

• calibration reference point depth; 

• field size for which the calibration is valid; 
• RADIATION SOURCE to surface distance for which the calibration is valid 

To enable this verification, the above attributes need to be added to the RT Plan IOD. Proposal is to add a 
new calibration sequence into Referenced Beam Sequence (300C,0004) within the RT Fraction Scheme 
Module. The calibration date is also included to support delivery devices with a decaying source, where 
absorbed dose to monitor unit ratio is time dependent. Radiation Device Configuration and Commissioning 
Key Sequence (300A,065A) is also added for completeness to mirror Radiation Generation Mode Macro 
from the second generation IODs. 
The envisioned workflow is the following: When an energy configuration on the treatment delivery system 
(TDS) is initially calibrated/commissioned, the TDS records (locally) the conditions above. The calibration 
conditions are copied into the dose calculation model of treatment planning system (TPS) for each 
corresponding energy configuration (most likely manually by the user). When the TPS calculates a dose for 
a given energy configuration, the calibration conditions are copied into the treatment plan. When the TDS 
loads the plan, it verifies that the calibration conditions used during treatment planning match the current 
calibration conditions of TDS, if there is a mismatch the delivery is prevented. The TDS may record its own 
calibration conditions into the treatment record. 

Correction Wording: 
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PS 3, update C.8.8.13 RT Fraction Scheme Module 

Table C.8-49. RT Fraction Scheme Module Attributes 
 

Attribute Name Tag Type Attribute Description 

Fraction Group Sequence (300A,0070) 1 Sequence of Fraction Groups in current Fraction Scheme. 

One or more Items shall be included in this Sequence. 

…    

>Number of Beams (300A,0080) 1 Number of Beams in current Fraction Group. If Number of 
Beams is greater then zero, Number of Brachy Application 
Setups (300A,00A0) shall equal zero. 

>Referenced Beam Sequence (300C,0004) 1C Sequence of treatment beams in current Fraction Group. 

One or more Items shall be included in this Sequence. 

Required if Number of Beams (300A,0080) is greater than zero. 

>>Referenced Beam Number (300C,0006) 1 Uniquely identifies Beam specified by Beam Number 
(300A,00C0) within Beam Sequence (300A,00B0) in RT Beams 
Module or within Ion Beam Sequence (300A,03A2) in RT Ion 
Beams Module. 

>>Referenced Dose Reference UID (300A,0083) 3 Identifies the Dose Reference specified by Dose Reference 
UID (300A,0013) in the Dose Reference Sequence 
(300A,0010) in the RT Prescription Module which specifies the 
primary target for the current Beam. 

If present shall have a value that is present in the Dose 
Reference Sequence. 

>>Beam Dose (300A,0084) 3 Dose (in Gy) due to current Beam for one treatment fraction. 

See Note 9. 

>>Beam Dose Type (300A,0090) 1C Type of Dose of the Beam Dose (300A,0084). 

Enumerated Values: 
PHYSICAL  
EFFECTIVE  

 

Shall not have the same value as Alternate Beam Dose Type 
(300A,0092). 

Required if Alternate Beam Dose (300A,0091) is present. May 
be present otherwise. 

>>Alternate Beam Dose (300A,0091) 3 Alternate Dose (in Gy) according to the Alternate Beam Dose 
Type (300A,0092). 

See Note 9. 

>>Alternate Beam Dose Type (300A,0092) 1C Type of Dose of the Alternate Beam Dose (300A,0091). 

Enumerated Values: 
PHYSICAL  
EFFECTIVE  



 Page 3 
 
 

 

Attribute Name Tag Type Attribute Description 

 

Shall not have the same value as Beam Dose Type 
(300A,0090). 

Required if Alternate Beam Dose (300A,0091) is present. 

>>Beam Meterset (300A,0086) 3 Machine setting to be delivered for current Beam, specified in 
Monitor Units (MU) or minutes as defined by Primary Dosimeter 
Unit (300A,00B3) (in RT Beams Module) for referenced Beam. 
See Note 4. 

>>Beam Delivery Duration Limit (300A,00C5) 3 The expected maximum delivery time in sec. See Note 7. 

>>Dose Calibration Conditions 
Sequence 

(gggg,nnn1) 3 Dose calibration conditions for the referenced beam. 

Only one Item is permitted in this Sequence. 

>>>Absorbed Dose to Meterset Ratio (gggg,nnn2) 1 Ratio of absorbed dose in Gy to Meterset as defined by 
Primary Dosimeter Unit (300A,00B3) in the reference 
conditions. 

>>>Beam Opening (gggg,nnn3) 1 Beam opening in mm in X and Y directions of the IEC 
BEAM LIMITING DEVICE coordinate system. 

>>>Calibration Reference Point Depth  (gggg,nnn4) 1 Calibration reference point depth in mm. 

>>>Source to Surface Distance (300A,0130) 1 Radiation source to phantom surface distance for which 
the calibration is valid in mm. 

>>>Calibration Date (gggg,nnn6) 2 Date the calibration was performed. 

>>Radiation Device Configuration and 
Commissioning Key Sequence 

(300A,065A) 3 Keys identifying the configuration and commissioning 
data used as input for treatment planning of this Instance. 

Value Type (0040,A040) is constrained to value UIDREF. 

One or more Items are permitted in this Sequence. 

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

PS 3 update C.8.8.14 RT Beams Module 

Note 

1. Beam Number (300A,00C0) is provided to link related information across Modules, and its value 
should not be required to have any real-world interpretation. Beam Name (300A,00C2), a Type 3 
Attribute, is intended to store the primary beam identifier (often referred to as “field identifier”). 
Beam Description (300A,00C3), a Type 3 Attribute, is intended to store additional beam 
identifying information (often referred to as “field name”). Equipment supporting both these 
Attributes should state this clearly in the Conformance Statement. 

2. The DICOM Standard RT Beams Module does not support the transmission of treatment unit 
modeling information such as depth doses and beam profiles, except for absolute dose 
calibration information. 

PS 3, update C.8.8.21 RT Beams Session Record Module 
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Table C.8-57. RT Beams Session Record Module Attributes 
 

Attribute Name Tag Type Attribute Description 

Referenced Fraction Group Number (300C,0022) 3 Identifier of Fraction Group within referenced RT Plan. 

Number of Fractions Planned (300A,0078) 2 Total number of treatments (Fractions) planned for current 
Fraction Group. 

Primary Dosimeter Unit (300A,00B3) 1 Measurement unit of machine dosimeter. 

Enumerated Values: 
MU Monitor Unit 
MINUTE minute 

Treatment Session Beam Sequence (3008,0020) 1 Sequence of Beams administered during treatment session. 

One or more Items shall be included in this Sequence. 

>Referenced Beam Number (300C,0006) 3 References Beam specified by Beam Number (300A,00C0) in 
Beam Sequence (300A,00B0) in RT Beams Module within 
referenced RT Plan. 

>Beam Name (300A,00C2) 3 User-defined name for delivered Beam. 

…    

>Treatment Verification Status (3008,002C) 2 Conditions under which treatment was verified by a verification 
system. 

Enumerated Values: 
VERIFIED treatment verified 
VERIFIED_OVR treatment verified with at least one out-of-

range value overridden 
NOT_VERIFIED treatment verified manually 

>Specified Primary Meterset (3008,0032) 3 Desired machine setting of primary Meterset. 

>Specified Secondary Meterset (3008,0033) 3 Desired machine setting of secondary Meterset. 

>Delivered Primary Meterset (3008,0036) 3 Machine setting actually delivered as recorded by primary 
Meterset. 

>Delivered Secondary Meterset (3008,0037) 3 Machine setting actually delivered as recorded by secondary 
Meterset. 

>Dose Calibration Conditions Verified 
Flag 

(gggg,nnn5) 3 Indicates whether the delivered plan was verified against 
calibration conditions of the delivery device. 

Enumerated Values 
YES 
NO 

>Dose Calibration Conditions 
Sequence 

(gggg,nnn1) 1C Calibration conditions of the delivery device which were 
verified against the parameters in the plan. 

Required if Dose Calibration Conditions Verified Flag 
(gggg,nnn5) is present and equals YES 

and 
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Attribute Name Tag Type Attribute Description 

Radiation Device Configuration and Commissioning Key 
Sequence (300A,065A) is absent. May be present if 
Radiation Device Configuration and Commissioning Key 
Sequence (300A,065A) is present. 

Only a single Item shall be present in this Sequence. 

>>Absorbed Dose to Meterset Ratio (gggg,nnn2) 1 Ratio of absorbed dose in Gy to Meterset as defined by 
Primary Dosimeter Unit (300A,00B3) in the reference 
conditions. 

>>Beam Opening (gggg,nnn3) 1 Beam opening in mm in X and Y directions of the IEC BEAM 
LIMITING DEVICE coordinate system. 

>>Calibration Reference Point Depth (gggg,nnn4) 1 Calibration reference point depth in mm. 

>>Source to Surface Distance (300A,0130) 1 Radiation source to phantom surface distance in mm for 
which the calibration is valid. 

>>Calibration Date (gggg,nnn6) 2 Date the calibration was performed. 

>Radiation Device Configuration and 
Commissioning Key Sequence 

(300A,065A) 1C Keys identifying the configuration and commissioning data 
used as input for treatment planning of this Instance. 

Value Type (0040,A040) is constrained to value UIDREF. 

Required if Dose Calibration Conditions Verified Flag 
(gggg,nnn5) is present and equals YES 

and  

Dose Calibration Conditions Sequence (gggg,nnn1) is 
absent. May be present if Dose Calibration Conditions 
Sequence (gggg,nnn1) is present. 

One or more Items shall be included in this Sequence. 

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

>Specified Treatment Time (3008,003A) 3 Treatment Time set (sec). 

>Delivered Treatment Time (3008,003B) 3 Treatment Time actually delivered (sec). 

>Number of Control Points (300A,0110) 1 Number of control points delivered. 

Value shall be greater than or equal to 2. 
 

 

Add to PS 3, Part 6, Chapter 6 

 

Table 6-1. Registry of DICOM Data Elements 
 

Tag Name Keyword VR VM  

…      
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Tag Name Keyword VR VM  

(gggg,nnn1) Dose Calibration 
Conditions Sequence 

DoseCalibrationConditionsSequence SQ 1  

(gggg,nnn2) Absorbed Dose to 
Meterset Ratio 

AbsorbedDoseToMetersetRatio FD 1  

(gggg,nnn3) Beam Opening BeamOpening FD 2  

(gggg,nnn5) Dose Calibration 
Conditions Verified Flag 

DoseCalibrationConditionsVerifiedFlag CS 1  

(gggg,nnn4) Calibration Reference 
Point Depth 

CalibrationReferencePointDepth FD 1  

(gggg,nnn6) Calibration Date CalibrationDate DA 1  
 


