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Industry 4.0
(Robotics+Autonomous
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Al Tech

* ML techniques

* Deep learning

* NLP (Natural Language Processing)
* Robotics

* Computer vision

* Speech recognition
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AR 7= 7o vV E ®H
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“ICD Code {17 140.1,140.3,140.4,140.5,140.6,140.8,140.9,140.90,142.0,143.90,145.0
‘ Search ikt
| CEOH {1k O
Tl /% 105 - Accrili HEE F 2000 T
3 PREN e g BoH BNt icd_code
f List » 1050108 0031198837 34004 Panoramic radiog 145.0
E 1050112 0011258691 34004 Panoramic radiog 145.0
1050112 0000457859 34004 Panoramic radiog 142.0
e r I I e 1CD Code 1050113 0012553007 34004 Panoramic radiog 143.90
, 1050114 0000199775 34004 Panoramic radiog 145.0
1050121 0031166618 34004 Panoramic radiog 145.0
1050201 0025286630 34004 Panoramic radiog 145.0
Order Code 1050215 0024280384 34004 Panoramic radiog 145.0
| 1050218 0012959207 34004 Panoramic radiog 145.0
1050219 0031287823 34004 Panoramic radiog 145.0
1050224 0000117851 34004 Panoramic radiog 145.0
9 1050224 0000117851 34004 Panoramic radiog 145.0
1050303 0000524203 34004 Panoramic radiog 140.3
1050401 0031206278 34004 Panoramic radiog 145.0
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How to choose an Al Project?

e Start Small Pathological Image

\3

* Automate tasks, not jobs

Cancer Cell Counting

3

* Combine Al & subject matter experts

Al Experts & Pathologists

\3
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@DDITIONAL RESOURCES

IT Infrastructure in the Era of
Imaging 3.0

Geraldine B. McGinty, MD, MBA?, Bibb Allen Jr, MD®, J. Raymond Geis, MD®¢,
Christoph Wald, MD, PhD®'

Reporting &
Communication
(LI-RADS,BI-
RADS, Lung-
RADS...)

Imaging 3.0 is a blueprint for the future of radiology modeled after the description of Web 3.0 as “more
connected, more open, and more intelligent.” Imaging 3.0 involves radiologists’ using their expertise to
manage all aspects of imaging care to improve patient safety and outcomes and to deliver high-value care. IT
tools are critical elements and drivers of success as radiologists embrace the concepts of Imaging 3.0.
Organized radiology, specifically the ACR, is the natural convener and resource for the development of this
Imaging 3.0 wolkit. The ACR’s new Imaging 3.0 Informatics Committee is actively working to develop the
informatics tools radiologists need to improve efficiency, deliver more value, and provide quantitative ways to
demonstrate their value in new health care delivery and payment systems. This article takes each step of the
process of delivering high-value Imaging 3.0 care and outlines the tools available as well as additional resources
available to support practicing radiologists. From the moment when imaging is considered through the de-
livery of a meaningful and actionable report that is communicated to the referring clinician and, when
z' approprlate, to the patient, Imaging 3.0 IT tools will enable radiologists to position themselves as vital
constituents in cost-effective, high-value health care.

&Key Words: Imaging 3.0, accountable care organizations, patient experience, value-based imaging

J Am Coll Radiol 2014;11:1197-1204. Co_pyn:gbt © 2014 American Caﬂege af Rﬂdialogy
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Protocol Standardized is Everything




DICOM Standard




The development of DICOM
‘ ACR-NEMA Standard No. 300- 1985 /1988 I
(American College of Radiology and National Electrical Manufacturers Association
SPI 1987

(Standard Product Interconnect)

DICOM 3.0 1993

(Digital Imaging and COmmunication in Medicine)




The Parts of the DICOM Standard

e Part 1 - Introduction and Overview

* Part 2 - Conformance

e Part 3 - Information Object Definitions
* Part 4 - Service Class Specifications

e Part 5 - Data Structures & Encoding

* Part 6 - Data Dictionary

e Part 7 - Message Exchange

e Part 8 - Network Communication Support for Message
Exchange

. PartO—Po Reinte eationS Y
 —



The Parts of the DICOM Standard

Part 10 - Media Storage and File Format for Media Interchange
Part 11 - Media Storage Application Profiles
Part 12 - Media Formats and Physical Media for Media Interchange

Rort 1 —Pricy o c -

Part 14 - Grayscale Standard Display Function

Part 15 - Security and System Management Profiles
Part 16 - Content Mapping Resource

Part 17 - Explanatory Information

Part 18 - Web Services

Part 19 - Application Hosting
Part 20 - Imaging Reports using HL7 Clinical Document Architecture
Part 21 - Transformations between DICOM and other Representations




DICOM Q&A

 DICOM 3.0 sztgylEvolutionary or Stop?

2013
20144, 2014b, 2014c
20154, 2015b, 2015c¢
20164, 2016b, 2016c, 2016d, 2016e
2017a, 2017b, 2017c, 2017d, 2017e
2018a, 2018b, 2018c, 2018d, 2018e

2019a, 2019b ,2019c¢ (Sep.)...
* Part name is fixed or not?
Part 18 from “Web Access to DICOM Persistent Objects (WADQ)” to “Web Services”(2013)

Part 20 from “Transformation of DICOM to and from HL7 Standards” to “Imaging Reports
using HL7 Clinical Document Architecture”(2015)
Add Part 21 “Transformations between DICOM and other Representations”(2017e)
* DICOM file is image-package only?
Radiomic Features(2017d)
DICOM SEG(2007)+Parametric Maps(2014)+DICOM SR(TID 1500)+Tractography(2015)



ACR Registry




= IMAGING 3.0"— Beyond Image Interpretation

IMAGING30"'

Coordinates Care Image Acquisition & Interpretation Results Reporting

The NLSTwas alandmark
Y trial that demonstrated
¢ Clinical & the ability of a low dose
o o Pcquisition& teaale . Actionable XEEEEE Socioeconomic CTtoreduce both lung
" Interpretation = 4 =1 Reports ° Research cancer specific and all-cause
mortality, and serves asa
L call to action to radiologists
JACR Report ® to substantially impact the
health of the U.S. population.
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Referring
Physicians

Radiologist

ACR

Fadlity : —Ella . Kazerooni, MD, FACR
Accreditation 7 mmmmm——
Imaging .
Somdicel Future Tools
[lwsW/liA78 Decision Support - _
JACRDeckion- for Results o Decision support for radiologists
IMAGING 3.0™ !t Quality & Safety Striking ° £ bl Reporting o Guidelines for recommendations
. I I 5]
Iy Watchavideo Point-of-CareTools [ [N Radiation Safet — o Tools for actionable reports and
of Bibb Allen Jr, v Case Stud
WD.EAGR IMAGING3.0™ Y recommendation tracking
-:~ = RSNA Watch Geraldine
RSN';\t;MbItM Media-Rich l > B.McGinty, MD,
ina Hi RSNAReporting Actionable MBA, FACR, discuss
Imaging History i ARE bt
http://bit.ly/ Reviewed in ABR Reporting # mO;(r:l'\ce
HPIBrief2 Personal Health Certification AMERICAN | technology
Re(ord BOARD o RADK DL\)L\/
“Big Data” DIR
‘ Registry Regist.ry
Appropriateness http://bit.ly/ Patient-Centered Walking Class Case Study Reporting
Criteria® v ACRQSAC i TheTalk Act

Consulted Case Study Case Study

Watch a video of Fortresses Personal
@ Keith J. Dreyer, w/Moats Imaging
DO, PhD, FACR Case Study Records

Image
Exchange
Networks

A NAGE D IFORIAATON EXCHAIGE

¥ IMAGE WISELY™
Radiation Safety in ®
Adult Medical imaging

® O O OO O OO OO OO OO OO OO OO O OO O OO OO OO OO OO OSOOOO®OOOOSOOSOOSOIOSOIOSOEOSOOSOOSITOSES

Physicians

® ® ® © © © © © 0O O O O 5 O

http://bit.ly/JACRPatCare
00000000 http://bitly/ACRBulletin- Consultations Radislea
PatShoes V\ﬁth Cares”
oy Physicians
Radiation Appropriate
Safety Imaging 5
Considered Ordered 4
httpy//bitly/RSNAImgShare e
Radiologist ®
°
° ® g
A Referring
X 0o 00000000000 © CICIE  Radiologist
o

00000O0CCOOOOOOOOOOOOVONDODPO




ACR NRDR

 The ACR NRDR (National Radiology Data Registry) has been approved as a Qualified Clinical Data
Registry (QCDR) for the CMS (Centers for Medicare & Medicaid Services) Merit-Based Incentive
Payment System (MIPS) for 2017

MIPS QCDR Timeline
arch 31,
arch1, 2018
2018
OJanuary 31, MIPS
2018 Reporting dQCl(:jJR's t
QCDR Fee Due eadline to
Olovamber - paricpans sond doa o
finalize data MIPS

Sa?tu?:ﬁaants submission
OOctober must add to ACR

31,2017 physicians/

Some locations
data and TINs
submitted

foreach

registry
used



ACR NRDR

* Lung Cancer Screening Registry

* Interventional Radiology Registry
* CT Colonography Registry

* Dose Index Registry

* General Radiology Improvement Database
* |\V Contrast Extravasation

* National Mammography Database



It’s All about Dose-EU

ALL ABOUT THE DOSE

The Base Safety Standards Diective (Counci Drective 201/sa/eLraromof s A9 LOW AS REASONABLY ACHIEVABLE

December 201 3) lays down down basic safety standards for protection against [ A LA R A ] P R | N c l P I_ ES
the dangers arising from exposure 1o ionising radiation.

EU countries must ensure compliance

: 3 > : Time minimising the time of exposure

in national legislation by directly reduces radlation dose

6 February 2018 - Increasing the distance between you
SOUCE G0 UITRR. SU/Enangy/ STes onar/flas Adocuments /(ELEX - 320130059 EN-TX Tpat 2 Dtstance and the radiation source will reduce

exposure by the square of the distance

563 : ; using absorber materials |
International Patient Safety Day International Day of Radiology 3
exposures
17 September 8 November

RAISING AWARENESS




Research Contract for Dose Management
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DIR Data Flow Chart

DIR User Guide

B

DICOM SR

S
-

Scanner TRIAD Site Server

Anonymized

DICOM SR

National Radology Data Regstry
Sor Roport- Adull. Jan-Jun 2015

....... DIR Database

Feedback Reports

TRIAD™ Data Flow Chart
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Modality/Specific Machine

RIS/Data Collection Engine

HIS/Decision Support Engine

Modality Dose
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Structured Reporting §
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Dose Data Management System

* (DR, Mammo, Angiography, CT)#% {7 %7 %~ -k ¥ (LDRL)
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DICOM Image/SR for Dose Management




Mammography Organ Dose




Mammography Organ Dose

* Organ Dose Report Export

110 o2& 1055 Lo Window Center & Width Explanation NOEMAL [/ HARDER / SOFTER
111 no2e 1056 CE VoI LUT Function RIGMOID

112 o2& 2110 ©8  Lossy Image Compression an

113 040 0275 3Q  PBequest Attributes Sequence + Sequence +

114 no40 o007 Lo Scheduled Procednre Step Descriptlon Mammog raphy

115 no40 0009 sH Scheduled Procedure Step ID TMAGE

114 0040 1001 8H  Requested Procedure ID 8203

117 0040 0302 1Y Entrance Dose 1

113 0040 0306 DS Distance Source to Entrance 620

119 0040 0310 3T Comments on Radiation Dose 15%

120 (0040 0316 DS |Orzan Dose oni2s¢ |
121 0040 0318 % Organ Exposed BRE&AT

122 0040 0555 80 Acquisition Context Sequence

1 ]

A E C D E F 5 H
Hologir Imagine Biomakers

e oG %% oo/ VE 558 1012954390101 #EH ;20131216 091904

1

2

3

4 Position RCC RMLO  LCC LMLO
5 |Organ Dose(dGy) 001491 001515 001513 001259
6




& Mammogrram, Report Template

1. Indication for examination: ¢ Screemng mammogram @ Diagnostic mammogram

2| Glanduler Dose (mGy): RCC [143 RMLO |14 LCC 113 LMLO |17

3] Breast Thickness (mm): RCC [82 RMLO |67 LCC [ LMLO [54

4. Description of overall breast composition categories: ||c The breasts are heterogeneously dense, which may obscure smal

5. Description of findings:

= S/P partial mastectomy appearance in the right upper outer quadrant,

= Nonetheless, dramatically development of 11l-defined high density mass 1n the mid portion and right upper outer
quadrant superimposed on the post surgical scar with skin thickening and retraction.

= Tissue diagnosis was required.

6. Comparisan to previous examination (Most recent): |{2013-08-22; BI-RADS Categary 0: (Additional Imaging
Evaluation and/or Comparison to Prior Mammograms Is Needzd).

7. Assessment
[” Category 0t Incomplete - Need Additional Imaging Evaluation and/or Prior Mammograms for Comparison
[~ Category 1: Negative
[ Category 2: Benign
[ Category 3: Probably Benign
[” Category 4: Suspicious

[" Categary 4A: Low suspicion for malignancy
[" Categary 4B: Moderate suspicion for malignancy

||7 Category 4C: High suspicicn for malignancy
[~ Category 5: Highly Suggestive of Malignancy
[ Category 6: Known Biopsy-Proven Malignancy

8. Management
[ Recall for additional imaging and/or comparison with prior examination(s)
[ Routine mammography screening
[~ Short-interval (6-month) follow-up or continued surveillance mammography
[~ Follow-up or continued surveillance mammography
[+ Tissue diagnosis
[~ Surgical excision when clinically appropriate
Reporting




8 Mammogrram, Report |emplate

1. Indication for examination: ® Screening mammogram  Diagnostic mammogram

D |Tomo I

2. Glandular Dose (uGy): | RCC [L18 RMLO |1.33 LCC 133 IMLO [LI5

3, Breast Thickness (mm):| RCC  [47 RMLO [44 LCC [46 IMLO [47

4. Description of overall breast composition categories: |c. The breasts are heterogeneously dense, which may obscure sma

5. Description of findings:

No mass or suspicious abnormal cluster of calcifications are visible.

6. Comparison to previous examination (Most recent):  [N/A

7. Assessment
[ Category 0: Incomplete - Need Additional Imaging Evaluation and/or Prior Mammograms for Comparison.
[v Category 1: Negative
[ Category 2: Benign
[™ Category 3: Probably Benign
[ Category 4: Suspicious
[ Category 4A: Low suspicion for malignancy
[™ Category 4B: Moderate suspicion for malignancy
[” Category 4C: High suspicion for malignancy
[ Category 5: Highly Suggestive of Malignancy
[ Category 6: Known Biopsy-Proven Malignancy
8. Management
[ Recall for additional imaging and/or comparison with prior examination(s)
[v Routine mammography screening
[ Short-interval (6-month) follow-up or continued surveillance mammography
[~ Follow-up or continued surveillance mammography
[™ Tissue diagnosis
[ Surgical excision when clinically appropriate

Reporting




7 Eea Il = 48 24752407
FEm BT ag Rl &5 88 PReE/FLR]: K BEE: 103/09/29 09:45:00

1. Indication for examination:
= Screening mammogram

RCC RMLO LCC LMLO
2: Glandular Dose (mGy): 1:18 1:33 1.:33 1.15

3. Breast Thickness (mm): 47 44 46 47

4. Description of overall breast composition categories:
= c. The breasts are heterogeneously dense, which may obscure small masses.

5. Description of findings:
= No mass or suspicious abnormal cluster of calcifications are visible.

6. Comparison to previous examination (Most recent):
= N/A

7. Assessment
= Category 1: Negative

8. Management
= Routine mammography screening

Note: The false-negative rate of mammography is approximately 10%. Management of
a palpable abnormality must be based upon clinical grounds.

A _ 3700/1/000/1/0

166 5% XSt R B AR : 103/09/29 09:50:00
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DICOM SR Output

Frocedure reported - Computed Tomography §-Rav
Has Intent - Diagnostic Intent
Observer Type - Device
Device Observer UlDDevice Observer Name - CTAWPT3Z63
Device Observer Nanufacturer - SIEMENS
Device Observer Nodel Name = SOMATOM Definition Flash
Device Observer Serial Number - 73263
Device Observer Phvsical Location during observation - Ser.:T3263
Start of X-Rav IrradiationEnd of X-Ray IrradiationScope of Accumilation - 5t udy

Study Instance UIDCT Accumulated Dose Data
- Total Number of Irradiation Events - 2 events
CT Dose Length Product Total - 1074. 74 uGyen
CT Acquisition
Acquisition Protocol = Topogram
Target Region - Head
CT Acquisition Tvpe - Constant Angle Acquisition
Procedure Context - CT without contrast
Irradiation Event UIDCT Acquisition Parameters
Exposure Time -/ 2. |2 5
Scanning Length-=—258-an
Nominal Single Collimation Width = 0.6 mn

sy R R Nominal Total Collimation Width - 5.0 mm
5-STD-SpeclaIs PolyTraum Ser.73263 Number of X-Rav Sources - 1 Y-Rav sources
35-STD-1.3.1 SOMATOM Definition Flash CT I-Ray SOUT"E Parame ers
'18'N°V‘1858 0, 155Y CT 2011A Identification of the X-Ray Source - A
%\P =80 kv Tube _—
aximm i-Kay Tube Cyrrent - 50 mj
31-Juk-2014 11:39 I-Ray Tube Current - 50 m
CT Dose
Ward: Yean CIDIvel - .06 mby
Physician: CTDIw Phantom-Type - [EC Body Dosimetry Phantom
Operator: €007 DLP =|1.5 mGvem
Comment - ‘Ias technical scan parameters: Organ Characteristic - Head. Body Size - Adult. Body Region - Bodv, X-ray Nodulation Type - OFF
Total mAs 2179 Total DLP 1075 mGyem Device Role in Procedure - Irradiating Device
Device Manufacturer - SIEMENS
Scan KV mAs /ref. CTDIvol* Device Model Name = SOMATOM Definition Flash
mGy Device Serial Number - T3263

CT Acquisition . - Eeat
, o Acquisition Protocol - Hea
%a,tl(e)ntr;gsmonl‘i g 1 ] 2 3 g Target Region - Head L
H pdg CT Acquisition Type - Spiral Acquisition
e i X J Procedure Context - CT without contrast
Irradiation Event UIDCT Acquisition Parameters
Exposure Time =9.33 s
Scanning Length = 201 mn
Nominal Single Collimation Width -(0.6 mn
Nominal Total Collimation Width - 38.4 mn
Fitch Factor - 0.33 ratio
Number of X-Ray Sources - 1 X-Ray sources
CT X-Rav Source Parameters
Identification of the X-Ray Source = A
EVP =1120 kY
Maximm X-Ray Tube Current - 276 mi
X-Ray Tube Current - 214 mA
Exposure Time per Rotation - 1 s
CT Dose
Mean CTDIvol - 59.48 mGy
CIDIw Phantom Type—IEC-Head Dosimetry Phantom
DLP - (1073. 24 bycn
Comment - Tutermal (echinical scan parameters: Organ Characteristic - Head. Body Size - Adult. Body Region - Head, X-ray Modulation Type - X_CARE_EC
Device Role in Procedure - Irradiating Device
Device Manufacturer - SIEMENS
Device Model Name - SOMATOM Definition Flash
Device Serial Number - T3263
Source of Dose Information - Automated Data Collection




Effective Dose

Effective dose (E) in CT given by the following

E=DLPx kK

where, k is the tissue weighting factor based on
region of body scanned




Estimating Effective Dose: K values

Representative adult values for k are:
Head/Neck 0031

Head 0021
Neck 0059
Chest 014
Abdomen 015

Trunk 015

2007 recommendations of the ICRP. Publication 103 Ann ICRP 2007, 37:1-332




DX Area/Entrance Dose




Tag

(0018,1050)
(0018,1110)
(0018,1111)
(0018,1147)
(0018,1149)
(0018,1150)
(0018,1151)
(0018,1152)
(0018,1153)
(0018,115¢)
(0018,1160)
(0018,1164)
(0018,11686)
(0018,1190)
(0018,1200)
{0018,1201)
{0018,1400)
(0018,1405)
(0018,1411)
(0018,1412)
(0018,1413)
{0018,1508)
{0018,1510)
{0018,1511)
{0018,5100)
{0018,5101)
(0018,7004)
{0018,7005)
{0018, 7006)
{0018, 700a)

Attribute Name

Spatial Resolution

Distece: Source to Detector
Distence: Source to Patiznt
Field of Fiew Shape

Field of Fiew Dimensonis)
Exposuee Time

E-ray Tube Cuprent
Exposure

Exposure in ZEAs

Tinage and Fluorosopy Area Dose Product
Filter Type

Tinager Pixel Spacing

Grrid

Focal Spots)

Date of Last Calibration
Time of Last Calibwation
Aequisition Device Processing Description
Relative K-ray Exposure
Tndefined

Tndefined

Tndefined

Pasitioner Type

Positioner Primany Angle
Positioner Secondary Angle
Patient Positinn

View Position

Detector Type

Detector Configuration
Detector Description
Detector [D

Def ¥R
DE
DE
DE
[}

WM

o o =

Walues

0.140

1800

1755
RECTANGLE
42526

18

200

4

3600

118

0.IMM CU
(01400010, 14000
FOCTUZED
1200
20170109
163614
CHESTACHEST PAfCustom_20170125
B8

264

293,000

-.454

NONE

0o

0o

SCINTILLATOR
AREA
Wam

KR14MIS00202640DW

Tag
(0033,1011)
(0033,1020)
{0023,1021)
{0033,1022)
(0033,1023)
(0033,1031)
{0040,0244)
(0040,0245)
(0040,0253)
(0040,0254)
{0040,0275)
>BEGIN ITEM 1
»(0040,1001)
END ITEM L
{0040,0302)
(0040,0555)
(0040,2017)
(0040,8302)
{0028,0200)
>BEGIN ITEM 1
»(0028,0002)
»(0028,0004)
»(0028,0010
»(0028,0011)
»(0028,0100)
»(0028,0101)
»(0028,0102)
»(0028,0103)
»(71e0,0010)
END ITEM L
{0903,0010)

Attribute Narmne
private mapped 1o (0033,FE11)
private mapped 1o (0033,FE20)
private mapped to (0033,FE21)
private mapped o (0033,FE23)
private mapped 1o (0033,FE23)
private mapped 1o (0033,FE31)
Pedormed Frocedure Step Start Date
Performed Procedure Step Sart Time
Performed Procedure Step IDv
Performed Procedure Step Description
Request Lttrdbutes Sequence

Regquested Pracedure ID

Entrance Dose

Acqguisition Context Sequence

Filler Cder Number / Tmaging Service Request
Entrance Dose in mGy

Icon Image Sequence

Samples per Pixel
Photometedc Interpretation
Rows

Colurmng

Bits Allocated

Bits Stored.

High Bit

Pixel Representation
Pizeel Diata

private mapped to (0903,00FD)

Def VR
LT
EH
LT
LT
LT
L0
D4
™
SH
L0
30

SH

LK}
3Q
LO
Dg
5Q

s
5
s
U
s
U
s
U
oW

LO

Tl

Values
12 5 03030 06060 08080 O
263594
1,7, 1800, 0, 0,0, 3040, O, 2040, 3024, 16, 3024, 16,0,0,0
<Extralnfo> <Recepior=3=Recepior> <RecepiorRotation=0=/RecepiorRotation> <OrginalReceptorRotation=0=nginal
«BhutterOverdays <Left=0<Teft= «Top:=0«Tops <Width=3040</Width- <Height=3036«Height> <IsCincle=false </TsC
DETECTOR S KR 14MI9002026 ADWCYHBGO003
20170714
095740
a719876
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Fluoroscopy Dose




m_wl SR-A201711081231460_Clarity FD20C-201711081231460_65534. 0t - EE=F
BEP ZBED BIO wBEN EBEH
X-Ray Radiation Dose Report
Procedure reported = Projection X-Ray
Has Intent = Combined Diagnostic and Therapeutic Procedure
Observer Type = Device
Device Observer UIDDevice Observer Name = Clarity FD20C
Device Observer Manufacturer = Philips Medical Systems
Device Observer Model Name = Allura Xper
Device Observer Serial Number = |
Scope of Accumulation = Performed Procedure Step
Performed Procedure Step SOP Instance UIDAccumulated X-Ray Dose Data
Acquisition Plane = Single Plane
Reference Point Definition = 15cm below Beamlsocenter
/Dose Area Product Total = 0.00019030000000 Gy.m2 I
Dose (RP) Total = 0.00538005190491 Gy
Fluoro Dose Area Product Total = 3E-07 Gy.m2
Fluoro Dose (RP) Total = 9.2052969885E-06 Gy
Total Fluoro Time = 2 s
Acquisition Dose Area Product Total = 0.00019 Gy.m2
Acquisition Dose (RP) Total = 0.005370384660792 Gy
\Total Acquisition Time = 85.74 s J
Total Number ol Radiographic Frames = 220 no units
Height of System = 1065 mm
Focal Spot to ISO Center = 810 mm
[rradiation Event X-Ray Data
Acquisition Plane = Single Plane
DateTime Startedlrradiation Event Type = Fluoroscopy




Bi-Plane Dose




j SR-1111_00806796_0990 txt - LEFH
BEP =EED #IO BRY J=EHW
X-Ray Radiation Dose Report
Procedure reported = Projection X-Ray
Has Intent = Combined Diagnostic and Therapeutic Procedure
Observer Type = Device
Device Observer UlDDevice Observer Name = AXIS05222
Device Observer Manufacturer = Siemens
Device Observer Model Name = AXTIOM-Artis
Device Observer Serial Number = 153310
Scope of Accumulation = Study
Study Instance UIDAccumulated X-Ray Dose Data

cquisition Plane = Plane A
Calibration
Dose Measurement Device = Dosimeter

Calibration DateCalibration Factor = 1 no units
Calibration Uncertainty = 5 Percent
Calibration Responsible Party = siemens
Dose Area Product Total = 0.00427409 Gym2
Dose (RP) Total = 0.7268 Gy
Fluoro Dose Area Product Total = 0.0012005 Gym2
Fluoro Dose (RP) Total = 0.20549 Gy
Total Fluoro Time = 141 s
Acquisition Dose Area Product Total = 0.00307359 Gym2
Acquisition Dose (RP) Total = 0.52131 Gy

\Emal Acquisition Time = 48 s
eference Point Definition = I5cm from Isocenter toward Source

Accumulated X-Rav Dose Data

cquisition Plane = Plane B
Calibration

Dose Measurement Device = Dosimeter
Calibration DateCalibration Factor = I no units
Calibration Uncertainty = 5 Percent
Calibration Responsible Party = Siemens
Dose Area Product Total = 0.00506859 Gym2
Dose (RP) Total = 0.34664 Gy
Fluoro Dose Area Product Total = 0.00042013 Gym2
Fluoro Dose (RP) Total = 0.07247 Gy
Total Fluoro Time = 31 s
Acquisition Dose Area Product Total = 0.00464846 Gym?2
Qquisition Dose (RP) Total = 0.77417 Gy
T

otal Acquisition Time = 41 s
ference Point Definition = 15¢cm from Isocenter toward Source

AN




= IMAGING 3.0"— Beyond Image Interpretation

IMAGING30"'

Coordinates Care Image Acquisition & Interpretation Results Reporting

The NLSTwas alandmark
Y trial that demonstrated
¢ Clinical & the ability of a low dose
o o Pcquisition& teaale . Actionable XEEEEE Socioeconomic CTtoreduce both lung
" Interpretation = 4 =1 Reports ° Research cancer specific and all-cause
mortality, and serves asa
L call to action to radiologists
JACR Report ® to substantially impact the
health of the U.S. population.

Radiologylnfo.org

Referring
Physicians

Radiologist

ACR

Fadiity : —Ella A Kazerooni, MD, FACR
Accreditation 7 mmmmm——
Imaging ®
Considered ° Future Tools
http:/bitly/ EEVEEILETT L o
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) . °
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DICOM SR for CAD




Mammography CAD results
“BI-RADS® - like”

recommendations




Mammography CAD SR

* DICOM SR Report Export

Quanira
Vig (emJd)
Vb (ema3)
Vbd (%)
Abd (%)
Vied-scone
Vig-scome
Q_abd

q_abd

No. |Group [El... [VR [Description | value | -
B34 0008 0100 8H  Code Value Ricnl1d

835 Qoo 0102 SH  Coding Scheme Designator QORZTECH

B34 0008 0103 8H  Coding Scheme Version 1.0

837 ooog 014 Lo Code Meaning Tiz:Volune of fibroglandular t...
B33 0040 4300 20 Measured Value Sequence + Sequence +

a3 0040 DBEA 80 Measurement Units Code Requence + Sequence +

840 0008 0100 SH  Code Value 3

841 Qo0& 0102 SH  Coding Scheme Designator M

B42 0008 0103 8H  Coding Scheme Version 1.4

843 0008 0104 L0 Code Meaning Cubic centimeter
845 0040 A730 80 Content Sequence + Sequence +

846 0040 A010  C®  Relationship Type H&S CONCEPT MOD

847 0040 A040 €% Value Type CODE

a4 0040 AD43 80 Concept Name Code Sequence + Sequence +

849 0008 0100 SH  Code Value G-c171

850 Qo0& 0102 SH  Coding Scheme Designator 3ET

85l ooog 014 L0 Code Meaning Laterality

852 0040 AlA% 80 Concept Code Sequence + SECUENCE +

B53 0008 0100 SH  Code Value T-04080

854 Qo0& 0102 SH  Coding Scheme Designator 3ET

855 ooog 014 Lo Code Meaning Both hreasts

856 0040 4010 €% Relationship Type H&S CONCEFT MOD

B57 0040 AD4D €% Value Type CODE

[t 0040 4043 20 Concept Name Code Sequence + Sequence +

859 0008 0100 SH  Code Value 121401

el Qo008 0102 SH  Coding Scheme Designator nex

Bal ooog 0104 L0 Code Meaning Derivation

862 0040 alA% 80 Concept Code Sequence + Sequence +

B&3 0008 0100 SH  Code Value 112187

Bad Qo008 0102 8H Coding Scheme Designator Len

B85 ooog 014 L0 Code Meaning Mmspecified method of caloul. ..
b6 0040 A0I0 €% Relatiomship Type Ha$ PROPERTIES

B&7 0040 A040 €8 Value Type JiLUS

BAd 0040 4043 80 Concept Name Code Sequence + Sequence +

B&g 0008 0100 8H  Code Value Rienl19

870 Ooog 0102 8H  Coding Scheme Designator QORZTECH

a7l Qoo 0103 SH  Coding Scheme Version 1.0

872 Qo008 0104 L0 Code Meaning Vh:Volume of hreast
873 0040 4300 80 Measured Value Sequence + Sequence +

874 0040 DREA 30 Measurement Units Code Sequence + Sequence +

875 0008 0100 8H  Code Value i3

874 Qo0& 0102 SH  Coding Scheme Designator M

877 Qo08 0103 SH  Coding Scheme Version 1.4 -

G |~ o b1 e

=)

1273172013

Tolal RCC RMLD LCC

116

]

132 1.32 1.68

093 1.16

A B 5 D E F G H I
Hologic Imaging Biomakers

pEz: R 22 il saz o0 45 o0 152040

Per Subject Total
uantra

Vig(cm3) 78
Vb(em3) 1558
Vhd(%) 3
Vig-score 093
Whd-geore -1.32
Abd(%) 0
q_abd 144
Q_abd 1

Per Image RCC RMLO  LCC LMLO

(Quantra

Viglem3) 21 43 jt: 3
Vb(em3) 309 780 301 i
bd(%) 4 6 4 4
Vig-score 132 053 -l42 085
Wbd-seore -L6 -L03 184 153
Abd(%) 0 1 0 0
q_abd 127 162 L5 131
Q_abd 1 2 1 1
Per Breagt R L

(Quantra

Vig(em3) 45 33

Vb(em3) 780 T8

bd(%) 6 4

Viz-score 093 -L16

Vbd-score 132 168

Abd(%) 0 0

q_abd 144 123

Q_abd 1 1



DICOM PS/SR for measurement




DICOM PS (presentation States)




AP —IHECPI - R FHE LG L RE &

* IHE Radiology Technical Framework, Volume 1: Integration Profiles
* CPI (Consistent Presentation of Images)

- RMEAREFGER B R

AA R ARTERAFELEET-RER
cFHREIRTAF SRR T:’t?%ﬁ»lﬁzé B 5
RRREGEAFEEFREI V- 5N TV - RERDFLL P



O

FfedF et - IHECPI - R F F 1

‘ ’ ‘ : A -
DR

e DIOCM PS 3 i
B E T T

IHE CPI 7~ 4%

R
X

52



0,

#4747 71 — DICOM PSHRiaiifidd = Hje b %

+ thif F HIHECPIR B- R 2 % 3 3Lf2 T 212 DICOM
PS(Presentation states)$~ i+ 1‘,3.5 F

* DICOM Part 3 Softcopy Presentation State Information Object Definitions

* http://dicom.nema.org/medical/dicom/current/output/chtml/part03/sect_A.33.html
#sect A.33.1

- 2.4 ¢ C.10.5 Graphic Annotation Module z_%

* )73 f%(Graphic annotation)
e Zt(Point) ~ 74 (Polyline) ~ P #& & & 41 (Interpolated) -
 [f]A(Circle) ~ #F[g]=;(Ellipse)

e ~ F I {%(Text annotation)
o v F ey -~ ARE -~ ¥ A

* TLHEBAFHRY ~Fe 3 N s v FfEel



BMD “Reports”
WHO recommendations




BMD SR

* DICOM SR Report Export

Save to Test File |

Show SR Texl |

BEF SEE B0 BRV

HHAH)

m |

No. |Growp |El... |VE |Description | 7alue
211 0040 4043 30 Concept Name Code Sequence + Sequence +
212 ooos - 0100 BH Code Value 1001
213 0008 0102 SH  Coding Scheme Designator GELUNAR
114 000k 0104 Lo Code Meaning EMD
215 0040 4300 30 Measured Value Sequence + dequence +
214 0040 0REA 30 Measurement Units Code Sequence + Sequence +
ik ooos - o100 BH Code Value giond
218 goog 0102 3H  Coding Scheme Designator eI
210 0008 0104 Lo Cade Meinins zicud [
220 0040 [4304 |08  [Mumeric Value

1 auat alllly L KBldIiDn ﬂlD L¥pE CUNTATNG
122 0040 &040 3 Value Type i
223 0040 4043 30 Concept Name Code Sequence + Sequence +
124 0oos - 0100 BH Code Value 1002
225 0008 0102 8H  Coding Scheme Designator GELUNAR
1248 000k 0104 Lo Code Meaning EM
227 0040 4300 30 Measured Value Sequence + Bequence +
228 0040 0REA 30 Measwrement Units Code Sequence + Sequence +
229 ooos - 0100 BH Code Value z
230 0008 0102 SH  Coding Scheme Designator sl
23] 0008 0404 10 code Meaning z
132 0040 4304 DR Muwmeric Value £.01 ]

auat alllly L KBldIiDn ﬂlD L¥pE CUNTATNG

134 0040 A040 3 Value Type i
135 0040 4043 80 Concept Name Code Sequence + Sequence +
136 0oos - 0100 BH Code Value 1004
247 0008 0102 3H  Coding Scheme Designator GELINAR
138 000k 0104 Lo Code Meaning hred
250 0040 4300 30 Measured Value Sequence + Bequence +
240 0040 0REA 30 Measurement Units Code Sequence + Sequence +
41 0oos - 0100 BH Code Value il
242 0008 0102 8H  Coding Scheme Designator sl
a4l anne L0 L e Me 3 )
144 0040 &304 DE  Mumeric Value 9,04 ]
PES] ugat AUT G Relatlonshlp Type CONTA T
246 0040 A040 3 Value Type i
247 0040 4043 30 Concept Name Code Sequence + Bequence +
148 0oos - 0100 BH Code Value 1003
249 0008 0102 3H  Coding Scheme Designator GELINAR
250 ooog 0104 Lo Code Meaning T-score
251 o040 4300 30 Measured Value Sequence + SEquEnce +
252 0040 0REA 30 Measurement Units Code Sequence + Sequence +
153 nnn Code Value 1
254 0102 Coding Scheme Designator sl

L4
BMD = g/em?2
AP Spine
L1
BMD = 0.695 g/em2
BMC=691¢g
Area =994 cm?2

T-score = -2.9 no units
Z-score = 0.1 no units

1o

=

BMD = 0.554 g/em2

BMC=461g

Area =833 cm2

T-score = -4.7 no units

Z-score = -14 no units
L3

BMD = 0.642 g/cm?2

BMC=625g

Area =974 cm2

T-score = -4.1 no units

Z-score = -1.0no units
14

BMD = 0.668 g/cm?2

BMC=938g

Area = 14.05cm2

T-score = -3.9 no units

Z-score = -0.9 no units
L1-14

BMD = 0.645 g/em2

BMC=2715¢g

Area=42.07 cm2

T-score = -3.9 no units

Z-score = -0.8 no units

DualFemur

m




BMD Reporting

[#% New Bone Densitometry Checklist Reporting Template
- p = : L]
‘ Page 1 | F’age2]
™ Baseline I Serial Bone Mineral Density (BMD) quantification of -year-old
1 " man [ premenopause woman [ postmenopausal woman (Menopause at -year-old )

at multiple skeletal sites was performed using Dual-energy X-ray Absorptiometry scanner

(I GE-Lunar Prodigy I~ GE-LunariDX4) , dated 5

Results:
™ The Z-scores should be population specific, calculated by Combined NHANES / Lunar Normative Database.

I~ The T-score Normative Databaseis calculated by using

- The BMD at Lumbar spine: average BMD at L1-L4 (L | | ) is | glcm?2.
| L ynot quantitied due to artifact / osteophytes/ adjacent T-score > 1.0)

™ - The BMD at left proximal femur: femoral neck is glcm?2 and total femur is glcm?2.

™ * The Left proximal femur not quantified due to I artifact I~ surgical intervention.

[~ - The BMD at Right proximal femur: femoral neck is gicm?2 and total femur is glem2.

™ * The Right proximal femur not quantified due to T artifact I~ surgical intervention.
-The BMD atl™ Left I~ Right non-dominantforearm: Radius 33%is|  ghom2.
[ - VFA: No vertebral compression fracture is notec

[T - VFA: Compressive fracture at [— is noted.

I~ -Thelowest Tscoreis |

I~ -The lowest Zscoreis |

=8 EER~)

[T Caucasian Combined NHANES (ages 20-29) ™ Lunar (ages 20-40) AP spine and Femur Reference Population.

[#% New Bone Densitometry Checklist Reporting Template [ @] =]

i Page1 Page2 I
[~ Baseline I Serial Densitometric assessment:
- Complying with 2013 ISCD position, the BMD is defined as:
[~ *Within the expected range for age ( Z-score> 2.0 ). I~ *Below the expected range for age ( Z-score=-2.0 ), Cause to be determined.
- Vertebral compression fracture at li , other fragility fracture at ﬁ
- The BMD fulfills the WHO densitometric classification for
[~ *Normal BMD( T-score =-1.0) [~ *Low bone mass( 2.5 < T-score < -1.0 ).
[~ *Osteoporosis { Tscore =-2.5). I~ *Established osteoporosis in presence of fracture.
[~ - Since the T-score is between -1.0 and -2.5, so FRAX?10 year probability calculation of:
I~ * Any major osteoporosis-related fracture riskis [ % [ * Hip fractwre riskis [ %
Integrated Assessment:
™ - There is no other available radiogram, especially lateral TL spine.
™ - There is no fragility fracture among the available radiograms.
I~ - Clinical diagnosis of (Established) Osteoporosis due to the presence of T | G | i G | )

fracture complying with 2008 NOF Physician's Guide to Prevention and Treatment of Osteoporosis.

Integrated Assessment:
- The interval change of BMDis [~ significant I insignificant at %lyr (least I increased [~ decreased )
as compared to BMD measured at baseline ™ Spine [~ Femur

dated

Note: This significant difference is based on a LSC of glcm? at the L1-L4 spine and glcm? at the total hip.

Reporting




Ultrasound “Reports”




EE

| SR REPORT 0001 ¢ - 55

0

Laterality = Left
End Diastole: ICA/CCA = -0.69 no units
Comnon_Carotid Artery
opographical Nodifier = Distal
Doppler Angle Correction = 60 degree of angle
End Diastolic Velocity = 17.6 centineter per second
Peak Systolic Velocity = 47 centimeter per second
Resistivity [ndex = 0.63 no units
Systolic to Diastolic Velocity Ratio = 2.67 no units
Internat-CarmtidArtery
Topographical Nodifier = Distal
Doppler Angle Correction = 60 degree of angle
End Diastolic Velocity = -17.6 centimeter per second
Peal Systolic Velocity = -44.4 centineter per second
Resistivity Index = 0.6 no units
Systolic to Diastolic Velocity Ratio = 2.32 no units
Comnop_Carotid Artery
opographical Nodifier = Nid-longitudinal
Doppler Angle Correction = 60 degree of angle
Fnd Diastolic Velocity = 15.7 centineter per second
Peak Systolic Velocity = 60.6 centineter per second
Resistivity [ndex = 0.76 no units
vstolic to Diastolic Velocity Ratio = 4.24 no units
External Carotid Ariery
Topographical Nodifier = Nid-longitudinal
Doppler Angle Correction = 00 degree of angle
End Diastolic Velocity = -11.1 centimeter per second
Peak Systolic Velocity = -43.7 centimeter per second
Resistivity [ndex = 0.75 no units
Systolic to Diastolic Velocity Ratio = 3.94 no units
Internal Carofid irtery
Topographical Nodifier = Nid-longitudinal
Doppler Angle Correction = 60 degree of angle
End Diastolic Velocity = -29.4 centimeter per second
Peak Systolic Velocity = -D8.7 centimeter per second
Resistivity Index = 0.5 no units
Systolic to Diastolic Velocity Ratio = 2 no units
Vertebral Arfery
opographical Nodifier = Nid-longitudinal
Doppler Angle Correction = 60 degree of angle
End Diastolic Velocity = -18.9 centimeter per second
Peak Systolic Velocity = -09.4 centimeter per second
Resistivity [ndex = 0.68 no units
Systolic to Diastolic Velocity Ratio = 3.14 no units
olune Flow = 0.007 liters per ninute

BE(H)

I

T — . < ..
Listen Port : 104
AETifle : RAYTECH

[nfomation ‘ [

Tatient ID
Patient’s Name

Mamfactuer i Divs

Station Name

Acoession Mo, &

Birth Date: ;u/;

Gender

fge R —

Study Date €

Image Pale ‘ ﬁ’ ——

Modality _— -

Q

L B

Rece:

- Listen Port : 104
@ Load SR DCM

Infomation

AE-Title : RAYTECH

Tatient ID
Patient’s NG
hocession | =
Eirth Late
Gender
Age

Study Dag
Image Daig
Modaliiz =
Manufactu| * lg Crgan Dose:
Station Mag)| ERARE RAMFOAS EI
EEEND [EoooMEe v il
Rece.

‘ = Listen Port : 104
[nfomatio

i @ Lozd SRDCM | AF Title : RAYTECH
Rfiest D REPORT
Patient’s Name  Unknown
Hecession No.
EiiDae  18SBLLIB
Gender [4]
fAge 1507
SndpLate 20090414 11558
Imegelae 20000414 12012
Modaliy SR &
Manufacumer  $2000 Hg Organ Dose
Sttion Name U003 Prinier

P Fagel

Recs

B TS
45 P B 2 5k (Vaseular Ultrasound )34 8

i
i

TUtlkmcwn
REPORT

A0
AT LSRR

R 1507

REHS 20004
R -
B

Duplex Mo :
DiEst

#

R

CLIMICAL DLAGNCLS * Acute CYA

Hypertension( — ), Diabetes( + ), Hypetipidemia( + ), Heart disease(

)

)

Smoking [ 4+ ) Ambel[ 4+ ) . Atthythinia (
CT: Right MUCA laree-sealed infatction
Carotid Color Tuplex. | By, F/E L1, F/E
Ophthalmic ! Ophthalmic !
Rt |Diam| F/E Rl |Flow Lt |Diam| F/E Rl |Flow
ECAD NI FCs @7 Il [0
Al B0 Al & fle [0
43 B 4% | 047 Ic43 4 018 [ 06
142 85 /1| 043 142 58 /2% [0S0
124l 4500 ol o4l 801907
EIF i i !
040 A ccaa 718 [ 0.8
oAl A e gl [ le [ 07
04l 8 /20 |07 ccal (I
Rt F/E Lt F/E
Subclavign | 57 /7 Subclgwian | 77 /18
Et. |Diam| F/E RI | Fow Lt |Dim|__E/E E[_[Fl
vaz | 027 {0 | 058 | 60 vaz [O08 |59 7 19 [o88] 7
g [0 T80 717 [OT2] 14 a1 [ 023 ]38 718 [GT0] 34
FINDING
1. Colet Dupler

@ Moderate wall thickening and increased intima-media thickness at prozimal and distal portion of bilateral OCA.
® Long and short sepments of fainty to modetately echogenic, party caleified bomogeneons plaques with smetth
surface atright CCA, bilateral bulb and BCA, causing prominent tutbulence pattern,
® Dampened diastolic signals at bilareral CCA and ECA anteries with small caliber and short diastolic flow reflux
indicate high grade distal stenosis, possibly in the intracranial portion,
@ The flow in the vertebral system (R+L = 155mlAnin) is within aversge vatue, (reference 150-250 ml/min)

@ The right vertebral study shows transient reversed flow which are compatible with subclavian steel phenomenon,
® Cardiac anthythmia i5 noted,

2. Ophthalimic aneres
® Normal velocity and direction,




Clinical Data Registry




Cathlab “Reports”




5\ 21 4\
SR A LA

PC] Pacemaker EP

Member Detials
wEER: 2007714 BERE: 1746831(92233091)
ne wxy wEER 200704 (3] e RAMREY Xylocaine : e Towal Procedure Time: min. SRy rre nESE: 20/714 = Chiel Cardiclogist Cardiclogy Feow Techndkogat - : =l
® ReperfusionTime ¢ nee: @R el =TT T— | G e e a3 Phyxisian Details
an 1020002 LT Dourtotaiven Ay w1 ® o (edmic ) LTS | SRS I Chief Cardiologist Cardiology Fellow Techrobgst
< - e I T T T— ! CH! - | - | e | | =] ame o
e B, Oute D O ol O Mo s . - | &
'y 1746828 201 822100V LT.H. 1746828 3 AR clonms Risk Factor / Body Surface {‘ HES w: ;:0: ok
s 201 S22INTT PICA-2 VESSELS s TIOM FiMypentension FiMyperipidmia Tifamily Hitory  FiSmoking  Height am Weight' ™ | [rre
lr—— TRME. 17499300922100H7) e | = =
OBR8A
Osasr 8 Dlagnosis =
. i Clinical Information
Complications
Risk Factor / Body Surface - BEE = 6 B TICAG Report
- DM K Hypertension I Hyperlipidmia 1 Family History I Smoking Height: 1644 om Weight: 597 kg JniConplmten — |
&nw 7 Lack of xercise Fladiposty  71Gout Dlmpstient N1 22089 } e Coogleate Concomitant AAD
e ey Member Details Clinical Information I )
Py 9"':"%‘ History Laboratory Dt Procedure Description Disposable " =
i 5l s roey " T A H® =
RFFLY [ g mome ; 1‘ Precosre Type AR e |
Cleatine |
€ M ESC) | o ! |
B : . o J . x
! 3] Lo 3
e v £ Summary: REHZARDE) Summary {33} Indication
Indication HDL E Vlead => Theeshold: 1.1V, Sensitivity: 15.3 mV, - | cations -
1 BRT | mdcations = Check pacing, sensing, impedance, and 10-voltage stimulation Imped: 804 ohms.
2 Ria | o jutoc £ £ ug:umnm:onn |
i ] fe]
I G. Suture and close the wound by 7" needie holder, { :
! orceps, and scissor. IL Post-procedure Folow-up: L»u-lﬁﬂs |
= = Techrobgat | - 8- B | C o
= LS RA system. 2.C1 L ] |
,,ﬁﬂf‘%l e i o o gy e Prosgpe R |—J observation. 3. Direct wound compression for hemostasiswith | 1 - LR : RARAMEEATE e -
T B s  syntaxscore sandbag. || 2 mossEeEEvemis ) ‘
) it . Ll B L : - ‘ I

PTA Biopsy Other

E7e Routine |
B 20273002
Membar Detials
wae o (3] mw A WESR: 20177522 B onecaiongst Cardiology Fellow ne way wanm 200774 Chief Cadiciogist Cardiclogy Fellow Tedrohnt
Repecfusion Time LD — = Gl o P r— | | ol g ‘
Opetation Postionc £33V | | a BYE (A-wEs arme i e = e d
fesReQNo | AWK ] oo < Rkl 1 jr kR R [ AR 1 .8 105070 ST EEETT 1 RS
s Ouler Do Ol Code Orles e o driocaise 2| o Rikg s W W e 2 o= i) 2 gaR 1
1725581 W3 92233074 PERCUTANEDUS TRANSLININAL AVGI0P 1735591 A aAR L0 o i ekt el AR 1210
e 43| Peoetaton Diagnoss: 5/ st trmptsaticn S s sk Focor By St
i Post-operation Disgnoss s/ heart transplantaticn 3 e i e | COM ElMpeniosion Elppedpdnia Efamd Hstory  ESmokng  Heigh: an Wegh: ™
SR 1185865922809%6) = -
— Spean| | e L
Puncture = . Diagnosis: Tof /p (8. CAD 1% vith severe stemnsis pron. LiD -
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DIAGNOSIS:
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Cadiologist Fellow Technologist
[ - (% - - 3 %t
# BER . ¥4 W5 #EBH #RESR RE #EBG Y EER] |:‘
1 25509324 HnEE % 2017/03/23 EP AVNRT #RE 2017-04-21 14:06:33
2 43552870 AirF B 2017/03/27 EP AVNRT S 2 2017-04-21 13:57:10
3 38076163 Effe £ F  2017/03/28 Pacemaker AMF A 2017-04-06 17:18:32
4 43754025 ERE B 2017/04/05 Cath Diagnosis HE#E 2017-04-10 13:01:00
5 43754025 ERE F  2017/04/05 EP AVNRT W E#H 2017-04-21 14:30:30
6 23873485 A 4 2017/04/06 Cath Diagnosis BAE 2017-04-10 12:54:49
7 23873485 HFi A 4% 2017/04/06 EP AF Bhx 2017-04-21 13:57:07
8 41902209 X & % 2017/04/10 EP AVNRT ERHE 2017-04-24 09:45:58
9 27275985 TRE 4 2017/04/10 EP AVNRT WE#H 2017-04-24 09:46:33
10 35374357 Eme % 2017/04/10 EP AVNRT WwEH 2017-04-24 09:46:58
11 27682673 RELAE B 2017/04/11 Cath Diagnosis wEH 2017-04-14 10:09:11
12 27682673 HhELEE F  2017/04/11 EP VT B HE 2017-04-24 09:47:53
13 42625070 15 T % 2017/04/12 EP AVNRT B 2017-04-21 13:36:23
14 35097746 IR B 2017/04/13 EP AF AR 2017-04-21 13:38:21
15 29027303 FHRX B 2017/04/14 EP AF B #E 2017-04-24 13:16:48
16 41196365 EHRE B 2017/04/17 EP EPS EH A 2017-04-21 13:20:53
17T 42963940 Bl#F B 2017/04/17 EP VT R EF 2017-04-24 09:48:37
18 7797435 REEF B 2017/04/18 EP EPS #RE 2017-04-24 09:52:11
19 43762250 Bz ®  2017/04/18 EP AFL HEH 2017-04-24 09:52:30
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RS

3. %3t

$ HER ¥4 3 KEDH E-Yop. &3 8] AR Size Length \il
1 14050045 ek B 2017/03/21 Stent Medtronic Resolute integrity 3.0 38
2 14050045 BlAK 5 2017/03/21 Stent Medtronic resolute integrity 2775 30
3 27932930 HER 5 2017/03/21 Stent BOSTON Synergy 2.5 32
4 27932930 HEKR ¥ 2017/03/21 Stent BOSTON Synergy 2:5 38
5 27932930 HER ¥ 2017/03/21 Stent BOSTON Synergy 3.5 20
6 27932930 wE R 5 2017/03/21 Stent BOSTON Synergy 200 16
7 30966484 F i 5 2017/03/21 Stent Biosensor biomatrix neoflex 3.5 18
8 30966484 F 4= - 2017/03/21 Stent Biosensor biomatrix neoflex 3.0 28
9 7796830 RF X 5 2017/03/21 Stent Abbott Xience Xpedition 3.0 152
10 43397553 A 5 2017/03/22 Stent Medtronic Resolute integrity 3.5 30
11 15377114 5 3 2017/03/22 Stent Abbott xience xpedition A 13
12 20364787 THRE 5 2017/03/23 Stent BOSTON omega 4.5 16
13 20364787 THAE 5 2017/03/23 Stent Medtronic resolute integrity 3.2 18
14 24049910 EH#F 5 2017/03/23 Stent Abbott Absorb 3.0 23
15 24049910 THF 5 2017/03/23 Stent BOSTON Synergy 2k 16
16 22463656 £ R % 2017/03/23 Stent Medtronic Resolute integrity 2:5 26
17 23810799 28T % 2017/03/23 Stent Biosensor Biomatrix neoflex 2795 18
18 22871994 E i 5 2017/03/23 Stent Abbott XIENCE XPEDITION 2575 18
19 17287024 IHE 5 2017/03/23 Stent Medtronic Resolute integrity 4.0 34
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[Summary v] cto 3. %3
# HER -5 #H5 #KEBH ol 3 FEME 3
1 30966484 F i ¥ 2017/03/21 Summary =P *GTO"
2 19731476 MREH R 4 2017/03/22 Summary 70% stenosis, -PL: "CTO"
3 7664575 # 1B 5 2017/03/24 Summary 12 atm. Due to the "CTO" lesion, a Xience Xpe
4 39539861 rz NER L] 5 2017/03/24 Summary =Pz "CTO"
5 14352262 2N A - 2017/03/24 Summary to 14 barr. Due to "CT0" lesion, a Resolute I
6 43710721 B X 3 2017/03/27 Summary -M: "CTO0" with autocollateral
7 20922285 L 5 2017/03/27 Summary -0s: "CTO"
8 20922285 HXE 5 2017/03/27 Summary -M: "CTO"
9 20922285 - 5 2017/03/27 Summary : 50% stenosis, -D: "CT0"
10 34050550 X H 4 2017/03/27 Summary <Pl " CTO
11 17159954 k& 5 2017/03/28 Summary -M: "CTO" with collaterals fro
12 43857198 RAFR £ 2017/03/28 Summary "CTO"
13 7751191 HEEE 4 2017/03/30 Summary -0s: "CTO"
14 23798596 S BCRS ¥ 2017/03/31 Summary -M: "CTO" ; -P: 40% stenosis
15 12213239 Bitd ¥ 2017/04/01 Summary =P "GIQ"
16 12213239 Bitd - 2017/04/01 Summary 0 slide through the "CT0" leision of LAD with
17 43574192 AR B 2017/04/05 Summary eision and function "CTO"
18 39058065 e A& ¥ 2017/04/06 Summary -M: "CTO"
19 43066133 % 3 2017/04/10 Summary functional "CTO".
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FRER #ERI &

# - # A g Cath .

t  RER Y wal F# 48 By Pes HRBEGREF)  FREGREW)  Heart rate(ik3 -
49 38016976  EE & % 28 1989/11/20 88.8 175. 4
50 44111526  #A& 9 g 67 1950/1/7 68. 4 159. 5
51 20268148 ¥t % 67 1950/9/24 65. 8 151. 1
52 32310499  f7EMR % 69 1948/9/28 65. 7 161. 8
53 24638446 L £ g 83 1934/1/10 1.5 0
54 25505742  PRem i % 88 1929/11/20  46.8 0 u
55 16162199 4% A % 96 1921/3/15 68.8 0
56 27076784  FRA& g 89 1028/9/12
57 4571226 L&A % 91 1926/8/12 61.9 162
58 20703706  # &4 % 48  1968/12/27 99. 6 181. 3
59 1509837 BB Eie 4 68 1049/3/22 53.5 155
60 11834847 H %A % 93 1924/9/23 69. 6 152. 6
61 44221456 L E A £ 56 1961/9/11 64.3 0
62 42397411 4 g 50 1967/5/21 84.35 0
63 2736358  HE & % 86 1931/9/17 61.4 161. 4
64 32822814 Bl £ 60 1957/7/8 72.2 172. 9
65 31545002  BRFH g 26 1991/9/5 62. 3 176. 1
66 13625928 ¥ % 55 1962/8/30 53 161
67 5 1T 1940/1/4 79 160. 1 |
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Exercise ECG “Reports”
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AL FH ~Pre-Exercise
2k & Pre-exercise ECG IStanding EI BP |
I BE 5% 15
i 2 B o ~Exercise Test
= i Stage I Stage II Stage III Stage IV Stage V Stage VI
2 B Time [03-00 [03-00 fo3-00 j03-00 fo1:33 [
- e BP [ [158/74 [ [ [ [
S H
& H 8 Exercise Terminated Because
B B B8 AT ™ Maximal effort I~ Dizziness Total Time |13:33
5 s H®i ™ 90% maximal heart rate obtained ¥ Dyspnea Maximal Achi i Rate |l s
I~ ST Depression I” Fatigue
i B %E A I Patient's chest pain [~ Chest tightness Maximal Predicted Rate [163
I~ Patient can't follow up 90% Predicted Rate |147
#E A8
DEMO =] ™ Arrhythmia(specify) |
I Other (specify) l Score I
Interpretation of exercise ECG
I~ Normal ECG at maximal effort : heart rate |
I~ Normal ECG at submaximal (90%) predicted heart rate
= I~ Normal ECG at "inadequate" heart rate of I
I~ Abnormal ST Junction and segment shift (three comsecutive beats)
A R a. Junction I :] I mm
b. St segment : Downslopingl ] Flatl I~ Slowly Rasing I (from J Point ti at least 0.08 seconds)
= 2 7 (E9) c.Lead'swherechangesseenlLead T I T I T II T aVR T aVL " aVF T V1 T V2 I V3 I V4 I V5 " V6
I~ ST junction depression but segment nomal (probably a normal response)
8l r##KEE I Other (specify)
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€ 223 (ESC)
|
Conclusion | =l
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o) teRICk V30 | & =emteen. | & mpoaw ot [[@ EmoEE . @ SeensgEa. | | TMEKG
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Breast MRI CAD “Reports”
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- <value title="Mass" type="composite" columns="2">
<value title="Assessment Category" type="enumerated">Category 6 - Known biopsy-proven malignancy</value>
- <value title="Segmentation Finding" type="composite">
<img title="Location Markers" src="{68758985-2469-11E4-BA11-0023AE63C443}.png" placement="inline"/>
- <value title="Quadrant Description" type="composite" columns="1">
<value title="Laterality" type="enumerated">Left</value>
<value title="Quadrant” type="enumerated">Lower/Inner</value>
</value>
- <value title="Diameters" type="composite" columns="1">
<value title="Principal Axis 1" type="string">3.3 cm</value>
<value title="Principal Axis 2" type="string">2.1 cm</value>
<value title="Principal Axis 3" type="string">1.7 cm</value>
</value>
- <value title="Distances" type="composite" columns="1">
<value title="Distance to Nipple" type="string">5.5 cm (Distance modified by user)</value>
<value title="Distance to Skin" type="string">1.2 cm</value>
<value title="Distance to Chest Wall" type="string">4.7 cm</value>
</value>
<value title="Volume Composition" type="string">Center: 69.71,-46.73,17.78 Total enhancing volume: 2.60 cc Initial Phase (60%,150%,200%): 80.0 %
Slow Enhancement 17.0 % Medium Enhancement 2.9 % Rapid Enhancement Delayed Phase (-20%,20%): 56.8 % Persistent Enhancement 38.0 %
Plateau Curve 5.3 % Washout Curve</value>
<value title="Enhancing Volume" type="string">2.60 cc</value>
<value title="Finding Volume" type="string">3.33 cc</value>
<value title="Comment" type="string">= Lobulated irregular-margin enhancing grouped nodules or invasive carcinoma in the left lower inner quadrant,
between 08-09 O'clock, middle 1/3 in depth, 5.5 cm from nipple; Approximate 3.3cm in assessment. = Associated with duct dilation. = Ipsilateral
axillary adenopathy</value>
</value>
<value title="Shape" type="enumerated">Lobular</value>
<value title="Margin" type="enumerated">Irregular</value>
<value title="Enhancement” type="enumerated">Heterogeneous</value>
- <value title="Kinetic Curve it" type="composite">

T ¥ 4
Enhancement Heterogeneous
Kinetic Curve Assessment
Initial Rise Rapid
Delayed Phase Washout

TorT v
Sagmentation Finding

Kinetic Curve Values
Enhancement Curve Values
+ Voxel:L74.9,442.2,H17 4 Average 3x3

Time Time in Sec. abs. Value rel. Value
00s35AU0%

R L 11065125 AU 260 %
21655104 AU 199 %
3225590AU 159 %

+ 4285586 AU 148 %
5345569 AU 100 %
Peak Value
Figure 1: Location Markers Peak Enhancement:
Quadrant Description 260 %

Laterality Left
Quadrant Lower/Inner

Principal Axis 1 3.3 cm
Principal Axis 2 2.1 cm

Principal Axis 3 1.7 cm

Distances Fig. 2: Mass: Fig. 3: Mass: Curve  Fig. 4: Mass:
Distance to Nipple 5.5 cm (Distance modified by user} Location Principal Axis 1
Distance to Skin 1.2 cm
Distance to Chest Wall 4.7 cm

Volum¢ Composition
Center: 69.71,-46.73,17.78
Total enhancing volume: 2.60 cc
Initial Phase (60%,150%,200%):
80.0 % Slow Enhancement

iy Fig. 5: Mass: Fig. 6: Mass: Fig. 7: Mass:
17.0 % Medium Enhancement Priicipal Axis 2 Princigal Axis 3 Distance To Nigole
2.9 % Rapid Enhancement
Delayed Phase (-20%,20%):
56.8 % Persistent Enhancement

38.0 % Plateau Curve




FHIR Standard







Emerging standards make “apps” a reality
X N

HL7FHIR SMA T8

FHIR = “Fast Health Interoperability
Resources”

SMART = “Substitutable Medical

Applicati R le Technology”
A standard for accessing health care data pplications and Reusable Technology

(“Resources”) * A SMART App is a Web App
RESTful API design leverages Internet * HTMLS5 + JavaScript
standards (HTTP, etc.) e Typically embedded in EHR

Created by Health Level 7 International
(HL7)

Emerging support by most major HIT
providers (e.g., Argonaut Project)

Meets EHR Certification for MU3

EHR Data Access is via FHIR

OAuth?2 for security and context passing

Also supports smart-phone and patient-
controlled apps



Mobile Solutions Change the World




Patient Information
Verification for Bedside

Monitor
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Patient Information
Verification for AIMS
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User: TTT

Patient ID
fm

i b
FERRF P A 18 4 [Fr T Name:

Birth Date:

Sex:

OP_NO




User: TTT

Patient ID
fetE

B b T RLRE

flv Ry aE s $BE G TR Name: T KEBH
Birth Date: 02-10H-17
Sex: 1
OP_NO 123456

| BT | BUH |



User: TTT

88888888 £ AFH

SLS Barcode
¥ fu % 4 1535 j2

AL T R ES T ER TR

Drug Name:

Concentration:

Expired
Date/Time:

Diluent:

Inject dose:

Total dose:




User: TTT

88888888 F APH
SLS Barcode
A vy 2 2 = J+4+
g N AR E T
ERBER;EEFHE
Drug Name: hydrocortisone
Concentration: 1.5mg
Expired 2020-05-01
Date/Time: 11:23:00
Diluent: None
Inject dose: 1T |ml
Total dose: 1.5



Drug List

88888888 F AFH

Drug Name: hydrocortisone
Expired Time: 2020-05-01 11:23:00
Diluent: None

Inject dose: 1 ml

Total dose: 1.5

s




Point-of-Care Tools for RTMS
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IT Plays a key role




Infrastructural IT Vendor




Create Value from Data
(across the Health Continuum)

Healthy Living Prevention Diagnosis Treatment Recovery Home Care

Cardiac Care Selution

3
Deployment - @ =0 @""
ploy Data Acquisition - N
=l
D | =
== ) - )
Knowledge
—— Val Data Normalization
= = alue ( One-Schema)
, ) QS Creation
EEE
e

Data Visualization \_
Data Validation

Data Analytics




System Architect & Coordinator
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Believing is Seeing
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