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Purpose of Waveform Presentation State

A Waveform Presentation State ...
= provides display properties separate from the waveform object
= preserves display settings in order to be able to re-create a specific view

= aligns a display view and the presentation of annotations stored in a separate
object

= refers to waveform objects and specific channels within these

= defines color, shading and scaling
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Existing VWaveform Presentation

= DICOM Waveform Module PS3.3 C.10.9 contains display information
= Stored within the waveform object (this means: at recording time)
= Referencing channels in the current object

= Grouping of channels with same display properties

= Just defines color, shading and scaling
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Existing VWaveform Presentation

Attribute Name Attribute Description

Woaveform Data Display Scale The recommended time-based waveform data display scale in
units of mm/s

Woaveform Display Background CIELab Value A color triplet value recommended for rendering the
waveform display background on a color display.

Waveform Presentation Group SQ Sequence of Items, each Item describing a Presentation
Group of one or more waveform channels to be displayed
together

> Presentation Group Number A number that identifies the Presentation Group

> Channel Display SQ Sequence of Items, each Item describing a channel to be

displayed in the Presentation Group.

>> Referenced Waveform Channels Identifier of the displayed channel, specified as a pair of values
(Multiplex Group item no. in SQ), Channel item no.in SQ)

>> Channel Offset The offset in seconds from the beginning of the channel
waveform data to the first sample to be used for presentation
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Existing VWaveform Presentation

Attribute Name Attribute Description

>> Channel Recommended Display CIELab Value A color triplet value recommended for rendering the channel
on a color display.

>> Channel Position Position of the Channel within the Presentation Group
display area

>> Display Shading Flag Specifies display area shading between the displayed
waveform channel and another line. Enumerated Values:
* NONE
* BASELINE
* ABSOLUTE
» DIFFERENCE

>> Fractional Channel Display Scale Fraction of the Presentation Group vertical display dimension
assigned to the unit quantity (least significant bit) of the
Channel samples

>> Absolute Channel Display Scale Nominal vertical display height in mm assigned to the unit
quantity (least significant bit) of the Channel samples



%A¥D I C D ! |®
C nications in Medicine

Digital Imaging and Commu

Use Cases

WHICH INFORMATION SHOULD BE STORED AND EXCHANGED IN
WHICH SITUATION




SFDICOM

Digital Imaging and Communications in Medicine

Use Case: Recording

= Atechnologist performs an EEG recording. From time to time, the

technologist changes the filter settings and viewing montages, in order to
check the quality of the recording.

The filter settings and viewing montages convey to selected channels.

These channels may come from more than one instance (e.g. the EEG instance
and the ECG instance).

Question: could this also affect channels from elder recordings (might be a prior
examination or just a short time ago)?

Answer: No, changes to the montage only affect the current recording.
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Use Case: Recording cont.

= The EEG technologist may note power line noise on a particular channel
and physically manipulate the scalp and EEG electrode of that channel to
improve impedance (or if the notch filter is employed incorrectly they may
fail to note quality problems on some channel). If abnormalities occur or if
external circumstances change that could be of importance for the
evaluation of the recording, the technologist adds event annotations at
various timepoints in the recording.

= |n addition to the annotations, the recording system also saves any
changes to the display filter settings and the montage selected for the
display throughout the recording.
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Use Case: Recording cont.

= Information that shall be preserved and exchanged:

= Annotations added by the technologist

= Time, Text, and Originator
= Changes to Display Filter Settings
= Changes to Display Montages
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Use Case: post-hoc Review

= A physician or technologist acting as a post-hoc reviewer looks through a
completed EEG recording and marks potential epileptic patterns. The
annotations added by the technologist during the recording are shown.

=  The physician has the option of using the settings for display filters and
montage stored in the presentation state object generated during
recording (so that the reviewer can view the EEG recording in the same
manner as it was viewed by the technologist who made the recording).

= |f the physician or technologist reviewer adds annotations, these are
stored as well.
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Use Case: post-hoc Review

= Changes to display settings are only stored based on user
interaction/request.

= Reviewer annotations are always stored.

= Reviewer annotations do not necessarily have a relationship to filters /
montages.
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Cardio Use Case: Home Performed Holter

= A patient wears a 24 h ECG recorder for 1 week. Afterwards the data are
sent/uploaded to a holter monitoring station.

= A holter technician annotates the waveforms and highlights areas of
interest. Then these data are sent to some kind of information system.

= A cardiologist reviews the data and may change diagnosis or may send
back to technician. Finally she signs the report in the information system
and sends it to the EMR (probably as a PDF as well)
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Cardio Use Case: Home Performed Holter

Patient wears Patient mails Clinic uploads data
recorder 24h-| — | recorder backto | | to holter
monitoring station

Patient provided
Patient wearable event B
recorder week clinic

L

Holter technician
* Annotates waveforms
* Highlights areas of interest

Holter tech pushes
| data to a waveform
information system

Holter technician

Cardiologist

Cardiologist reviews
* May change diagnosis
* May send back to holter tech

Cardiologist signs
report in waveform
information system

Waveform information
system sends PDF or
report link to EMR
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mXT Zio*  Patch Report for IRhythm Technologles, Inc. VY
Tel: (888) 693-2401 1
RGPOI't #1, Tralnlng Www.zioreports.com ! Rhythm
Date of Birth Patiant 1D Gender  Primary Incication Enraliment Period Analysis Time
Arrhythmia (unspecified) 13 days 16 hours 13 days 11 hours
Prescribiog Cimicen _ Managing Locats == = o 022113, o122mto [atter artifact removed)
Dr. E. Physician INCC Lincolnshire multiple pationts’ arrhythmias. e —
Ventricular Tachycardia (4 beats or more]
¥ Fastest VT (HR Range 99182 bom. Avg 135 bom) No. of Episodes: Heart Rate
Il 150 SN T T Maximum HR 212 bpm (st 07-52pm on 03/04)
Minimum HR 29 bpm (st 03.46pm on 02/25)
Average HR 72 bpm
Supraventricular Tachycardia (4 beats or more) i
V;.m SVT (HR noge 156:187 bpm, Avg 164 bpm) No. of Episodes: 5871 Patient Events
=ttt =t Number of Triggered Events: 3
Findings within = 45 sec of Tri
AV Block, Supraventricular Tachycardia, Sinus
Rhythm, Ventricular Ectopic beat(s),
Supraventricular Ectopic beat(s)
Pauses (3 secs or
v Number of Diary Entries: 3

Atrial Fibrillation
vmmur mmnqaunum Alg 158 bpm),

Auumanm

Findings
Patient had a min HR of 29

, max MR of 212 bpm, and avg HA of 72 bpm.
Pregominant undertying rhiythm was Sinus fihythm. First Degree AV Block was
present. 192 episode{s} of AV Block {2nd* Mobitz Il) occurred, lasting a total of 1
day & hours. & Ventricular Tachycardia runs occurred, the run with the fastest

occutred, the run with the fastest Interval Lasting 12 beats with & max rate of 187
bpm, the longest tasting 35.3 secs with an avg rate of 133 bpm. Atria Fibrillation
occutred (12% burden), ranging from 45-212 bpm (avg of 84 bpm). 3 Pausels)

. Suprventricular Tachycardia,

and VE Tigets were are (0 1o <1.0%, 11 Ventricutar Bigeminy and Trigeminy weré
present, MD notification criteria for Rapid Atrial Fibeiliation and AV 8iock met -
natified AN on 03/15/2013 at 12:00 pm CST.

S/NHTEST12345

Findings within + 45 sec of Entries:
Atrial Fibrillation, AV Block, Pause(s), Sinus
Rhythm, Supraventricular Ectopic beat(s)

Rare:. 0 to<l10%
Oceasional; 1.0% to<5.0%
Frequent: 5.0%+

Supraventricular Ectopy (SVE/PACs)

Ectopics

Isolated Frequent 5.4% 76752
YES Coupilet Occasional  3.7% 26323
=] 5 Triplet Occaslonal 1.7% 7781

Ventricular Ectopy (VE/PVCs)

Isolated Rare <1.0% 5154

Couplet Rare <1.0% 19

Triplet Rare <1.0% 1

Longest Ventricular Bigeminy Episode 4.8s
Longest Ventricular Trigeminy Episode 7.7 s

il

Final Interpretation

1- Sinus shythm with first degree AV block, 2- Episodes of sacond

dw?iAvm&&mmmmw-IMgu
seconds. 4- Froquent Isolated PACS with occasional atrial couplets

and tripiets. 5 Many runs of SVT many of which appear 1o be ectopic

alrial tachycardia (871) with longest being 35 sec. 6- Rare

isolated PVCs, ventricular and triplets. 7- 4 Runs of VT

up 10 16 beats rate range of 135-182/min. 8- Atrial fibriliation

with & burden of 12% with rates of 45-212/ min, 9- Symploms appear

10 correlate with SVT. sinus pauses. AV Biock and atrial

fbriilation.

ned by Dr. on 0317713 31 03:41 PM (C
—=o
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https://www.researchgate.net/figure/iRhythm-Technologies-Inc-sample-Zio-Patch-report-format_figl 259503800
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Cardio Use Case

Ventricular Tachycardia (4 beats or more)
¥ Fostest VT (R Renge 9102 0pm. Avg 135 b0m) Mo offpisedes, & .
T st 1 B Annotations:
R AT T o
w1 ' ' Bl 08 m |f determined in real-time on the
S Famt V7 4 aoge S0 187 b, g 264 g Mo, o Epsocus: 9071 recording device: Annotation
‘(;{,J[,_J( li i .\__J 4 ,L-s,..\' Module in the Waveform Object
W T T o8- = If determined afterwards (after
Ty ty oot Cpbmien 3 creation of the ECG Waveform):
1. | | d probably
~vr o
e | | | sl O8 - Presentations State
‘".‘t'.:‘.':."il'fn':“wmm.w.w o wowsen 12% (anchored to a point on the
{15ty % | strip) or
',J,"I \l,‘!{ '.- ‘l. «‘ -‘ ,\ ,t' jf /.lr " 'l jf'/'!l;'l."’( e p)
L - ] UH = Structured Report
Avv.mi?;m}iw 1 {29 bpm) No. of Episades 192
ima. | RS 2 m Segment (,6s"): Presentation State
SREmaNaREEmamamsansamsmsmEmad (,Segment of Interest” - with

defined color)
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https://nurseslabs.com/wp-content/uploads/2019/02/HOLTER-MONITOR-REPORT-SUMMARY -

Holter.jpg
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Use Case: Electronic Health Record

= A patient receives care in a new hospital system from a new neurologist which uses
neurophysiology review workstations built by a OEM which is different from the OEM
which made the equipment which recorded the patient’s previous video-EEG recordings.

= The new neurologist receives the DICOM data from the patient’s previous video-EEG
recordings made with the equipment of one OEM and is able to view this data using the
review equipment of a different OEM. The neurologist is able to view the:

= video-EEG data using the montages used by the technologist who made the recordings

= video-EEG data using own personal montages
= annotations made by the technologist during the video-EEG recording

= annotations made by the neurologist who created the clinical report during the review process

= This involves review of data encoded with existing waveform IODs (EEG IOD, ECG 10D,
video 10D) and also the Annotation SR IOD and the Presentation State IOD.
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Definition of “Montage” in Neurophysiology

THI R R

Each channel of EEG records the potential
difference between multiple electrodes and a
single common digital reference electrode.

Technically, “montage” defines a list of original
channel sources and the method for their
mathematical (linear) recombination to create a
new ‘remontaged” list of channels for
visualization of the data.

In clinical practice, the term “montage” includes
the above in addition to other attributes of each
“remontaged” channel including visualization
filters, color, inter-channel vertical spacing,
channel group number, and channel polarity
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Montages
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