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DICOM Correction Proposal 

STATUS Final Text 

Date of Last Update 2021/11/13 

Person Assigned Kevin O’Donnell 

Submitter Name Kevin O’Donnell 

Submission Date 2019/06/01 

 

Correction Number CP-1950 

Log Summary:  Add measurement codes for Cardiac Strain 

Name of Standard 
PS3.6, PS3.16 2021d 

Rationale for Correction: 
Cardiac strain is increasingly assessed in Ultrasound, so measurement codes for are added to 
corresponding CIDs to support pre-coordinated and post-coordinated coding. 
These codes can be used with both simplified (TID 5300) and conventional (TID 5200) echo templates. 
The summary LV Global Longitudinal Lagrangian Strain measurements are most common and are added 
as core measurements. A variety of segment-level measurements and other types of strain are covered by 
post-coordination. (See TID 5240 Myocardial Strain Analysis) 

Note: This CP assumes the myocardial segment models introduced in CP-2138. 
References: 
https://academic.oup.com/ehjcimaging/article/16/1/1/2403449 LV Strain Consensus Standard 
https://academic.oup.com/ehjcimaging/article/19/6/591/4955257 RV, LA, RA Strain Consensus Standard 
https://www.heartlungcirc.org/article/S1443-9506(19)30327-0/pdf 

Correction Wording: 
 

Add/modify CID UIDs in PS3.6 Table A-3 as shown 

Table A-3. Context Group UID Values 
 

Context UID Context Identifier Context Group Name Comment 
1.2.840.10008.6.1.1426 CID 12309 Core Echo Strain Measurements  

1.2.840.10008.6.1.1427 CID 12310 Myocardial Strain Methods  

1.2.840.10008.6.1.1428 CID 12311 Echo Measured Strain Properties  
 

Modify CID 12224 as shown  

CID 12224 Ultrasound Image Modes 

Resources: HTML | FHIR JSON | FHIR XML | IHE SVS XML 
Type:  Extensible 
Version: 2021090320211112 
UID:  1.2.840.10008.6.1.616 
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Table CID 12224. Ultrasound Image Modes 
 

Coding Scheme 
Designator 

Code Value Code Meaning SNOMED-RT Concept ID UMLS Concept Unique ID 

SCT 399064001 2D mode G-03A2 C1302189 

SCT 261197005 Doppler Color Flow R-409E2 C0475380 

SCT 399155008 M mode G-0394 C1302229 

SCT 261199008 Doppler Pulsed R-409E4 C0242846 

SCT 261198000 Doppler Continuous Wave R-409E3 C0444723 

SCT 425704008 Power Doppler P0-02241 C1960437 

SCT 426865009 3D mode P0-02242 C1960438 

SCT 439858009 Tissue Doppler Imaging P5-B0128 C2585212 

DCM 130679 2D Speckle Tracking   

DCM 130680 3D Speckle Tracking   

 

Modify CID 12300 as shown 

CID 12300 Core Echo Measurements 

… 
Resources: HTML | FHIR JSON | FHIR XML | IHE SVS XML 
Type:  Non-Extensible 
Version:  2016110920211112 
UID:  1.2.840.10008.6.1.1149 

Table CID 12300. Core Echo Measurements 
 

Coding Scheme 
Designator 

Code Value Code Meaning SNOMED-RT 
Concept ID 

UMLS Concept 
Unique ID 

Units 

…      

Include CID 12309 “Core Echo Strain Measurements” 
 

Add CID 12309 as shown 

CID 12309 Core Echo Strain Measurements 

The Units column contains the proper UCUM representation of the recommended units for the measured property. 
Resources: HTML | FHIR JSON | FHIR XML | IHE SVS XML 
Type:  Non-Extensible 
Version:  20211112 
UID:   1.2.840.10008.6.1.1426 

Table CID 12309. Core Echo Strain Measurements 
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Coding 
Scheme 

Designator 

Code Value Code Meaning SNOMED-RT 
Concept ID 

UMLS Concept 
Unique ID 

Units 

DCM 130686 LV End-systolic GLS Multiview Mean 
(Endocardial)  

  (%, UCUM, “%”) 

DCM 130687 LV End-systolic GLS 4CH (Endocardial)   (%, UCUM, “%”) 

DCM 130688 LV End-systolic GLS 2CH (Endocardial)   (%, UCUM, “%”) 

DCM 130689 LV End-systolic GLS ALAX (Endocardial)   (%, UCUM, “%”) 

DCM 130698 LV End-systolic Mechanical Dispersion   (ms, UCUM, "ms") 

DCM 130690 LV Peak Systolic GLS Multiview Mean 
(Endocardial) 

  (%, UCUM, “%”) 

DCM 130691 LV Peak Systolic GLS 4CH (Endocardial)   (%, UCUM, “%”) 

DCM 130692 LV Peak Systolic GLS 2CH (Endocardial)   (%, UCUM, “%”) 

DCM 130693 LV Peak Systolic GLS ALAX (Endocardial)   (%, UCUM, “%”) 

DCM 130694 LV Peak GLS Multiview Mean (Endocardial)   (%, UCUM, “%”) 

DCM 130695 LV Peak GLS 4CH (Endocardial)   (%, UCUM, “%”) 

DCM 130696 LV Peak GLS 2CH (Endocardial)   (%, UCUM, “%”) 

DCM 130697 LV Peak GLS ALAX (Endocardial)   (%, UCUM, “%”) 
 

Modify CID 12226 as shown 

CID 12226 Echocardiography Image View 

Resources: HTML | FHIR JSON | FHIR XML | IHE SVS XML 
Type:  Extensible 
Version: 2010031720211112 
UID:  1.2.840.10008.6.1.617 

Table CID 12226. Echocardiography Image View 
 

Coding Scheme 
Designator 

Code Value Code Meaning SNOMED-RT 
Concept ID 

UMLS Concept 
Unique ID 

SCT 399232001 Apical two chamber G-A19B G-A19B 

SCT 399214001 Apical four chamber C1302267 C1302267 

DCM 130681 Apical four chamber RV Focused   

DCM 130682 Apical four chamber RV Modified   

SCT 399339008 Apical long axis G-0395 C1302329 

 …    

 

Modify CID 12227 as shown 

CID 12227 Echocardiography Measurement Method 
Resources: HTML | FHIR JSON | FHIR XML | IHE SVS XML 
Type:  Extensible 
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Version: 2016110920211112 
UID:  1.2.840.10008.6.1.618 

Table CID 12227. Echocardiography Measurement Method 
 

Coding Scheme Designator Code Value Code Meaning 

Include CID 12228 “Echocardiography Volume Methods” 

Include CID 12229 “Echocardiography Area Methods” 

Include CID 12230 “Gradient Methods” 

Include CID 12231 “Volume Flow Methods” 

Include CID 12232 “Myocardium Mass Methods” 

Include CID 12310 “Myocardial Strain Methods” 

DCM 125316 Directly measured 
 

Add CID 12310 as shown 

CID 12310 Myocardial Strain Methods 

Resources: HTML | FHIR JSON | FHIR XML | IHE SVS XML 
Type:  Extensible 
Version: 20211112 
UID:   1.2.840.10008.6.1.1427 

Table CID 12310. Myocardial Strain Methods 
Coding Scheme 

Designator 
Code Value Code Meaning SNOMED-RT Concept ID UMLS Concept Unique 

ID 

DCM 130683 Endocardial Method   

DCM 130684 Epicardial Method   

DCM 130685 Myocardial Midlayer Method   

 

Modify CID 12304 as shown 

CID 12304 Echo Measured Properties 

The Units column contains the proper UCUM representation of the recommended units for the measured property 
Resources: HTML | FHIR JSON | FHIR XML | IHE SVS XML 
Type:  Extensible 
Version: 2016110920211112 
UID:  1.2.840.10008.6.1.1145 

Table CID 12304. Echo Measured Properties 
 

Coding 
Scheme 

Designator 

Code Value Code Meaning SNOMED-RT 
Concept ID 

UMLS Concept 
Unique ID 

Units 

…      

Include CID 12311 “Echo Measured Strain Properties” 
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Add CID 12311 as shown 

CID 12311 Echo Measured Strain Properties 

The Units column contains the proper UCUM representation of the recommended units for the measured property 
Resources: HTML | FHIR JSON | FHIR XML | IHE SVS XML 
Type:  Extensible 
Version: 20211112 
UID:   1.2.840.10008.6.1.1428 

Table CID 12311. Echo Measured Strain Properties 
 

Coding 
Scheme 

Designator 

Code Value Code Meaning SNOMED-RT 
Concept ID 

UMLS Concept 
Unique ID 

Units 

DCM 130670 Longitudinal Lagrangian Strain   (%, UCUM, “%”) 

DCM 130671 Peak Longitudinal Lagrangian Strain   (%, UCUM, “%”) 

DCM 130672 Time to Peak Longitudinal Lagrangian 
Strain 

  (ms, UCUM, "ms") 

DCM 130673 Mechanical Dispersion   (ms, UCUM, "ms") 

DCM 130674 Longitudinal Lagrangian Strain Rate   (%/s, UCUM, “%/s”) 

DCM 130675 Radial Lagrangian Strain   (%, UCUM, “%”) 

DCM 130676 Radial Lagrangian Strain Rate   (%/s, UCUM, “%/s”) 

DCM 130677 Circumferential Lagrangian Strain   (%, UCUM, “%”) 

DCM 130678 Circumferential Lagrangian Strain Rate   (%/s, UCUM, “%/s”) 

 

Modify CID 12307 as shown 

CID 12307 Cardiac Phases and Time Points 

The following codes are intended for use in a post-coordinated context. For example, the E-wave refers to the period 
of diastolic rapid inflow as experienced at the post-coordinated finding site, such as the mitral valve or the tricuspid 
valve. 

The table is organized in time sequence based on the start of the coded period. 

As indicated in Annex G, the e-prime period used for tissue velocity measurements is synonymous with the E-wave 
period used for blood velocity measurements. 
Resources: HTML | FHIR JSON | FHIR XML | IHE SVS XML 
Type:  Extensible 
Version: 2019081720211112 
UID:  1.2.840.10008.6.1.1148 

Table CID 12307. Cardiac Phases and Time Points 
 

Coding Scheme 
Designator 

Code Value Code Meaning SNOMED-CT 
Concept ID 

UMLS Concept 
Unique ID 

DCM 125320 Electromechanical Delay   

DCM 125321 Pre-ejection Period   

SRT 111973004 Systole F-32020 C0039155 
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Coding Scheme 
Designator 

Code Value Code Meaning SNOMED-CT 
Concept ID 

UMLS Concept 
Unique ID 

DCM 130699 Mitral Valve Closure   

SRT 444379001 Ventricular Isovolumic Contraction R-40B12 C2732703 

DCM 130702 Aortic Valve Opening   

SRT 444371003 Ventricular Ejection (S-wave) R-40B11 C2733340 

DCM 130701 Aortic Valve Closure   

SRT 416430001 End Systole R-FAB5B C1563001 

SRT 90892000 Diastole F-32010 C0012000 

SRT 444361000 Ventricular Isovolumic Relaxation R-40B10 C2733323 

DCM 130700 Mitral Valve Opening   

DCM 125322 Atrial Diastolic Filling (D-wave)   

SRT 444392003 Diastolic Rapid Inflow (E-wave) R-40B1C C2732785 

SRT 444469002 Diastasis R-40B21 C2733177 

SRT 59972007 Atrial Systole (A-wave)  F-32030 C0520865 

DCM 125323 AR-wave   

SRT 255254001 End Diastole F-32011 C0442709 

DCM 125324 Full Cardiac Cycle   

 

Modify TID 5200 as shown to add Echo Strain Analysis below Wall Motion Analysis 

TID 5200 Echocardiography Procedure Report 

… 

Table TID 5200. Echocardiography Procedure Report 
 

 NL Rel with 
Parent 

VT Concept Name VM Req 
Type 

Condition Value Set Constraint 

…         

23 > CONTAINS INCLUDE DTID 5202 “Echo 
Section”  

1 U  $SectionSubject = EV (9904008,  
SCT, “Congenital Anomaly of 
Cardiovascular System”)  
$MeasType = DCID 12218 
“Echocardiography Congenital” 

24 > CONTAINS INCLUDE DTID 5204 “Wall Motion 
Analysis”  

1-n U  $Procedure = DT (35757004, SCT,  
“Echocardiography for Determining 
Ventricular Contraction”)  

25 > CONTAINS INCLUDE DTID 5240 “Myocardial 
Strain Analysis” 

1 U   

 

Add new TID 5240 as shown  
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TID 5240 Myocardial Strain Analysis 

This Template is used to document strain measurements in the myocardium. 

Type: Extensible 
Order: Significant 
Root: No 

Table TID 5240. Myocardial Strain Analysis 
 

 NL Rel with 
Parent 

VT Concept Name VM Req 
Type 

Condition Value Set Constraint 

1   CONTAINER EV (59776-5, LN, 
“Findings”) 

1 M   

2 > CONTAINS CONTAINER EV (125301, DCM,  
“Pre-coordinated 
Measurements”)  

1 M   

3 >> CONTAINS INCLUDE DTID 5301 “Pre-
coordinated Echo 
Measurement”  

1-n U  $Measurement = DCID 12309 
“Core Echo Strain Measurements”  
$Preferred = DCID 12301 
“Measurement Selection Reasons” 

4 > CONTAINS CONTAINER EV (125302, DCM,  
“Post-coordinated 
Measurements”) 

1 M   

5 >> CONTAINS INCLUDE DTID 5302 “Post-
coordinated Echo 
Measurement”  

1-n U  $Preferred = DCID 12301 
“Measurement Selection Reasons” 
$Property = DCID 12311 "Echo 
Measured Strain Properties" 

Content Item Descriptions 

Row 4 Image Mode, Image View, Measurement Method, and Cardiac Cycle Point are all considered significant concepts for 
strain measurements. 

 

Modify TID 5302 as shown to add $Property parameter 

TID 5302 Post-coordinated Echo Measurement 

… 

Table TID 5302. Parameters 
 

Parameter Name Parameter Description 

$Measurement Coded term or Context Group for Concept Name of measurement 

$Preferred Flag the preferred value by indicating the reason it was selected as preferred. 

$Property Coded term or Context Group for the Measured Property 
… 

Table TID 5302. Post-coordinated Echo Measurement 
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 NL Rel with 
Parent 

VT Concept Name VM Req 
Type 

Condition Value Set Constraint 

…         

10 > HAS 
CONCEPT 
MOD 

CODE EV (125307, DCM, 
"Measured Property") 

1 M  $Property 
Defaults to DCID 12304 “Echo 
Measured Properties” 

…         
 

 

Definitions are provided here to drive the DICOM/LOINC/SNOMED new code process 

D DICOM Controlled Terminology Definitions (Normative) 

Code Value Code Meaning Definition Notes 

130670 Longitudinal 
Lagrangian Strain 

Lagrangian strain parallel to the reference contour (i.e. in 
the longitudinal direction) calculated as: SL(t)=(L(t) -L0)/L0, 
where L(t) is the length at a given point t in time and L0 is 
the reference length at the reference time t0. 
Strain values are negative with shortening. Due to the 
common convention of using end-diastole as the t0 
reference time, echocardiography strain values are typically 
negative. 
 

Natural strain differs from 
Lagrangian strain by using t-1 as 
the reference time for each time t 
rather than t0. JASE recommends 
using Lagrangian strain, noting 
Natural strain can be computed if 
needed. 
Definitions for a common standard 
for 2D speckle tracking 
echocardiography: consensus 
document of the 
EACVI/ASE/Industry Task Force to 
standardize deformation imaging, 
Eur Heart J Cardiovasc 
Imaging.2015 Jan;16(1):1-11 and 
JASE 2015 Feb;28(2):183-93. 

130671 Peak Longitudinal 
Lagrangian Strain 

Peak value of longitudinal Lagrangian strain during an 
identified interval, such as systole or a full cardiac cycle.   

 

130672 Time to Peak 
Longitudinal 
Lagrangian Strain 

The time from the beginning of the interval to the time of the 
peak longitudinal Lagrangian strain.  

 

130673 Mechanical 
Dispersion 

The standard deviation of the time to peak longitudinal 
strain value for different myocardial segments. Typically 
assessed over 18-segments of the left ventricle. 

Haugaa, K., et al, “Mechanical 
Dispersion Assessed by 
Myocardial Strain in Patients After 
Myocardial Infarction for Risk 
Prediction of Ventricular 
Arrhythmia” J Am Coll Cardiol 
Cardiovasc Imaging. 2010 Mar, 3 
(3) 247–256 

130674 Longitudinal 
Lagrangian Strain 
Rate 

Rate of change of longitudinal strain over time.  

130675 Radial Lagrangian 
Strain 

Lagrangian strain in the wall of a cavity perpendicular to the 
longitudinal strain and towards the center of the cavity.  

 

130676 Radial Lagrangian 
Strain Rate 

Rate of change of radial Lagrangian strain over time.  

130677 Circumferential 
Lagrangian Strain 

Lagrangian strain tangential to the reference contour, 
perpendicular to the longitudinal strain, with positive values 
in the counterclockwise direction when viewed from the 
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Code Value Code Meaning Definition Notes 
apex.  

130678 Circumferential 
Lagrangian Strain 
Rate 

Rate of change of circumferential Lagrangian strain over 
time. 

 

130679 2D Speckle 
Tracking 

A method of analyzing the motion of tissue, such as the 
heart muscle or blood, by using naturally occurring speckle 
patterns in 2D ultrasound imaging. 

 

130680 3D Speckle 
Tracking 

A method of analyzing the motion of tissue, such as the 
heart muscle or blood, by using naturally occurring speckle 
patterns in 3D ultrasound imaging. 

 

130681 Apical four 
chamber RV 
Focused 

A view obtained from the apical four chamber view by 
angling the beam medially toward the patient’s right 
shoulder to better include the right ventricle 
 

Recommended in “Standardization 
of left atrial, right ventricular, and 
right atrial deformation imaging 
using two dimensional speckle 
tracking echocardiography: a 
consensus document of the 
EACVI/ASE/Industry Task Force to 
standardize deformation imaging “ 
European Heart Journal – 
Cardiovascular Imaging (2018) 19, 
591–600 

130682 Apical four 
chamber RV 
Modified 

A view obtained from the apical four chamber view by 
angling the beam laterally toward the patient’s left shoulder 
to better include the right ventricle. 

Alternative to RV focused per 
“Recommendations for Cardiac 
Chamber Quantification by 
Echocardiography in Adults: An 
Update from the American Society 
of Echocardiography and the 
European Association of 
Cardiovascular Imaging” J Am Soc 
Echocardiogr 2015;28:1-39. 

130683 Endocardial 
Method 

A measurement method that uses a contour representing 
the estimated endocardial boundary. 

 

130684 Epicardial Method A measurement method that uses a contour representing 
the estimated epicardial boundary. 

 

130685 Myocardial 
Midlayer Method 

A measurement method that uses a contour representing 
the estimated mid-layer of the myocardium (between the 
endocardium and epicardium). 

 

130686 LV End-systolic 
GLS Multiview 
Mean (Endocardial) 

The longitudinal Lagrangian strain of the left ventricle 
calculated as the arithmetic mean of LV End-systolic Global 
Longitudinal Strain 4CH (Endocardial), LV End-systolic 
Global Longitudinal Strain 2CH (Endocardial), and LV End-
systolic Global Longitudinal Strain ALAX (Endocardial). 

 

130687 LV End-systolic 
GLS 4CH 
(Endocardial) 

The longitudinal Lagrangian strain of the left ventricle 
measured along the entire myocardial length in 2D Speckle 
mode in the apical four chamber view at end systole using 
the endocardial method.  The measurement may have been 
taken at any point in the respiration cycle.  
Sometimes abbreviated GLS4C. 

 

130688 LV End-systolic 
GLS 2CH 
(Endocardial) 

The longitudinal Lagrangian strain of the left ventricle 
measured along the entire myocardial length in 2D Speckle 
mode in the apical two chamber view at end systole using 
the endocardial method.  The measurement may have been 
taken at any point in the respiration cycle.  
Sometimes abbreviated GLS2C. 

 

130689 LV End-systolic The longitudinal Lagrangian strain of the left ventricle  



 Page 10 
 
 

Code Value Code Meaning Definition Notes 

GLS ALAX 
(Endocardial) 

measured along the entire myocardial length in 2D Speckle 
mode in the apical long axis view at end systole using the 
endocardial method.  The measurement may have been 
taken at any point in the respiration cycle.  
Sometimes abbreviated GLSALAX. 

130690 LV Peak Systolic 
GLS Multiview 
Mean (Endocardial) 

The peak longitudinal Lagrangian strain of the left ventricle 
calculated as the arithmetic mean of LV Peak Systolic 
Global Longitudinal Strain 4CH (Endocardial), LV Peak 
Systolic Global Longitudinal Strain 2CH (Endocardial), and 
LV Peak Systolic Global Longitudinal Strain ALAX 
(Endocardial). 

 

130691 LV Peak Systolic 
GLS 4CH 
(Endocardial) 

The peak longitudinal Lagrangian strain of the left ventricle 
measured along the entire myocardial length in 2D Speckle 
mode in the apical four chamber view during systole using 
the endocardial method.  The measurement may have been 
taken at any point in the respiration cycle.  

 

130692 LV Peak Systolic 
GLS 2CH 
(Endocardial) 

The peak longitudinal Lagrangian strain of the left ventricle 
measured along the entire myocardial length in 2D Speckle 
mode in the apical two chamber view during systole using 
the endocardial method.  The measurement may have been 
taken at any point in the respiration cycle.  

 

130693 LV Peak Systolic 
GLS ALAX 
(Endocardial) 

The peak longitudinal Lagrangian strain of the left ventricle 
measured along the entire myocardial length in 2D Speckle 
mode in the apical long axis view during systole using the 
endocardial method.  The measurement may have been 
taken at any point in the respiration cycle.  

 

130694 LV Peak GLS 
Multiview Mean 
(Endocardial) 

The peak longitudinal Lagrangian strain of the left ventricle 
calculated as the arithmetic mean of LV Peak Global 
Longitudinal Strain 4CH (Endocardial), LV Peak Global 
Longitudinal Strain 2CH (Endocardial), and LV Peak Global 
Longitudinal Strain ALAX (Endocardial). 

 

130695 LV Peak GLS 4CH 
(Endocardial) 

The peak longitudinal Lagrangian strain of the left ventricle 
measured along the entire myocardial length in 2D Speckle 
mode in the apical four chamber view over the cardiac cycle 
using the endocardial method.  The measurement may 
have been taken at any point in the respiration cycle.  

 

130696 LV Peak GLS 2CH 
(Endocardial) 

The peak longitudinal Lagrangian strain of the left ventricle 
measured along the entire myocardial length in 2D Speckle 
mode in the apical two chamber view over the cardiac cycle 
using the endocardial method.  The measurement may 
have been taken at any point in the respiration cycle.  

 

130697 LV Peak GLS 
ALAX (Endocardial) 

The peak longitudinal Lagrangian strain of the left ventricle 
measured along the entire myocardial length in 2D Speckle 
mode in the apical long axis view over the cardiac cycle 
using the endocardial method.  The measurement may 
have been taken at any point in the respiration cycle.  

 

130698 LV End-systolic 
Mechanical 
Dispersion 

The mechanical dispersion of the left ventricle in 2D 
Speckle mode at end systole. 
The measurement may have been taken using any view, 
using any segment model (16, 17 or 18-segment) and at 
any point in the respiration cycle. 

 

130699 Mitral Valve 
Closure 

The point in time in a cardiac cycle when the mitral valve 
nominally finishes closing. 

 

130700 Mitral Valve 
Opening 

The point in time in a cardiac cycle when the mitral valve 
nominally begins opening. 

 



 Page 11 
 
 

Code Value Code Meaning Definition Notes 

130701 Aortic Valve 
Closure 

The point in time in a cardiac cycle when the aortic valve 
nominally finishes closing. 

 

130702 Aortic Valve 
Opening 

The point in time in a cardiac cycle when the aortic valve 
nominally begins opening. 

 

 

Add the following synonyms (requested by the WG-1 cardiac domain experts)  

G English Code Meanings of Selected Codes (Normative) 

Table G-1. English Code Meanings of Selected Codes 
Coding Scheme 

Designator 
Code Value Code Meaning 

SCT 128565007 Right Ventricle Apex 

Apex of right ventricle 

RV Free Wall Apical Segment 

SCT 277634007 Right Ventricle Midventricular Segment 

RV Free Wall Middle Segment 

SCT 277635008 Right Ventricle Basal Segment 

RV Free Wall Basal Segment 
 


