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Al Tech

AML techniques _

| Outsidetthes Software tndustry
ADeep learning
ANLP (Natural Language Processing)
ARobotics

AComputer vision

ASpeech recognition



Al Kernel

A Data + Compute

A Talent + Ideals + Tools

Al PACS/HIS

ARTHROPATHY ASSOCATED WETH OTHER DIFECTICUS AAD PARAS

caw
|\ ICD Code
Order Code
e
iy
S
s e e
oo ol
a3 cpenin adectay
o ity =l
e e iy
el tncly .
el bduduinion
e e o R - —
Pt M o 8 ol
oot el At MO FoT - ————
e e, O P TS
B e et it e ————
ot A PR 88 e
R — plosiaierdeilodiyiy eyl g
e i dnaleel)
O 5T W VA ATERA IS sk
e e e -
T e B

ces
tati

« ICD Code
v Bom
F1% 105 -

PAREN
» 1050108
1050112
1050112
1050113
1050114
1050121
1050201
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fu# 34004
Acciii i

ISR

0031198837
0011258691
0000457859
0012553007
0000199775
0031166618
0025286690
0024280384
0012959207
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0000117851
0000117851
0000524203
0031206278
0019142861
0031751308
0000561219
0031952197
0011268894
0000524765
0031985645
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0018354181
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IT Infrastructure in the Era of
Imaging 3.0

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

Reporting &
Communicatio
(LIRADS,BI
RADS, Lung
w! 5{ X

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 intelligenr.” 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 rnearlirlgﬁll and actionable report that is communicated to the referring dinician and, when
z' appropriate, to the patient, Imaging 3.0 IT tools will enable radiologists to position themselves as vital
constituents in cost-effective, highrvalue health care.

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

J Am Coll Radiol 2014;11:1197-1204. Copym:gbt © 2014 American Caﬂege af Rﬂdialagy
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DICOM Standard




The development of DICOM

ACR-NEMA Standard No. 300- 1985/ 1988
(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

APart 1- Introduction and Overview
APart 2- Conformance

APart 3- Information Object Definitions
APart 4- Service Class Specifications
APart 5- Data Structures & Encoding
APart 6- Data Dictionary

APart 7- Message Exchange

APart 8- Network Communication Support for Message
Exchange

A . . cation.S : ge
—_—



The Parts of the DICOM Standard

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

B —

A Part 14- Grayscale Standard Display Function

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

A Part 17- Explanatory Information

A Part 18- Web Services

A Part 19- Application Hosting
A Part 20- Imaging Reports using HL7 Clinical Document Architecture
A Part 21- Transformations between DICOM and other Representations
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= IMAGING 3.0"— Beyond Image Interpretation

IMAGING30"'

Coordinates Care Image Acquisition & Interpretation Results Reporting

The NLSTwas alandmark
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¢ Clinical & the ability of a low dose
o o Pcquisition& teaale . Actionable XEEEEE Socioeconomic CTtoreduce both lung
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L call to action to radiologists
JACR Report ® to substantially impact the
health of the U.S. population.
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ACR NRDR

A The ACRIRDR (National Radiology Data Reglsasypeen approved aszualified Clinical Data
Registry (QCDIor the CMS (Centers for Medicare & Medicaid Services)-Blasetd Incentive
Payment System (MIPS) for 2017

MIPS QCDR Timeline
arch 31,
arch1, 2018
2018
OJanuary 31, MIPS
2018 Reporting QCDR's
QCDR Fee Due deadline to
Olovamber  paricpanis sond donto
finalize data MIPS

Sa?txocﬁaants submission

OOctober must add toACR

31,2017 physicians/

Some locations

data and TINs

submitted

foreach

registry

used



ACR NRDR

ALung Cancer Screening Registry
Alnterventional Radiology Registry

ACT Colonography Registry

ADose Index Registry

AGeneral Radiology Improvement Database
ANational Mammography Database

AClinical Decision Supp@SCAN

AMIPS (MeriBased Incentive Payment System)



DICOM Image/SR for Dose Management




Mammography Organ Dose




Mammography Organ Dose

AOrgan Dose Report Export

Hologir Imagine Biomakers

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

Fosition

Orean DoseldGy)

RCC RMLO  LCC LMLO
001491 001515 001513 0.01259

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% il
120 (0040 0316 DS |Orzan Dose oni2s¢ |
121 0040 0318 % Organ Exposed BRE&AT
122 0040 0555 80 Acquisition Context Sequence
1713 NnA5 Nnnin 117 Prisrate Creatnr CENY SEN N7
A E C D E F G H I




CT Dose Report




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 =258am
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




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
CHEST (T4)

KI05754650201

40335655
o009

1

MONOCHROME2

128

128

a

a

7

0

CAProgram Files (xR6)DV TRDICOM EditoriResultshWOSLOOOZ pix
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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




BrPlane 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




DICOM SR for CAD




Mammography CAD results
a -RADS®t A 1 S ¢

recommendations




Mammography CAD SR

ADICOM 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
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DICOM PS QL B A

AV o IIHECP} €  f EY W DICOM
PS(Presentation stateJu \

ADICOM Part 3 Softcopy Presentation State Information Object Definitions

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

A MC.10.5 Graphic Annotation Modulké

A n (Graphic annotation)
A (Pointy~  (Polylindy B 1 9 (Interpolatedy
A n (Circley n (Ellipse)
An’ (Text annotation)
An’ Y y B £
Al £ £y Chyn B
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BMD SR

ADICOM SR Report Export

Saveto Text File | Show SR Text | 2= Z=@ &0 BEV) SEH)
No. |Growp |El... |VE |Description | 7alue - L4 -
211 0040 4043 30 Concept Name Code Sequence + Sequence + BMD = g/cm2
2120008 0100 SH  Code Value 1001 AP Spi
213 0008 0102 SH  Coding Schene Designator GELUNAR pine
2140008 0104 L0 Code Meaning 2] L1
15 0040 4300 %G Measured Value Sequence + Sequence + BMD = 0.695 g/em2
214 0040 0REA 30 Measurement Units Code Sequence + Sequence + BMC = 6.91 —
2070008 0100 SH Code Value glond =609
218 0008 0102 SH  Coding Scheme Designator o Area =994 cm2
210 0008 0104 1A rode Meaning cleul .:| T-score = -2.9 no units
220 0040 [4304 |08  [Mumeric Value i _ -

T 111731 S 0 S Wy (=3 N K34 s Y (1) TS , ﬂZ—SCOI’E = 0.1 no units
2220040 ADD ©8 Value Type s =2
223 0040 4043 30 Concept Name Code Sequence + Sequence + BMD = 0.554 g/cm?2 L
2240008 0100 SH  Code Value 1002 BMC = 461 3
225 0008 0102 8H  Coding Scheme Designator GELUNAR 019
226 0008 0104 L0 Code Meaning BN Area =833 cm2
227 0040 4300 §0  Measured Value Sequence + Sequence + T-score = -4.7 no units
228 0040 0REA 30 Measwrement Units Code Sequence + Sequence + g -
29 0005 DIO0 SH  Code Value c Z-score = -14nounits
230 0002 0102 $H  Coding Schens Designater e L3
231 0008 0104 1A Cods Neining z BMD = 0.642 g/cm? i
132 0040  A304 DS Mumeric Value 6.91 ] BMC=625¢g

auat alllly L RELATIONGNID [¥DE CUNTATNG

234 M0 AMD CS Value Type e Area =974 cm2
235 0040 4043 80 Concept Name Code Sequence + Sequence + T-score = -4.1 no units
236 0008 0100 BH  Code Value 1004 - _
797 003 02 $H  Coding Schens Desimator CELINR . 4Z score =-1.0nounits
233 0008 0104 L0 Code Meaning hrea
239 0040 4300 §0  Measured Value Sequence + Sequence + BMD = 0.668 g/cm2
240 0040 0O8EA ¥Q  Measurement Tnits Code Sequence + Sequence + BMC=938¢g
241 0008 D100 BH  Code Value cnl Area = 1405 cm2
242 0008 0102 SH  Coding Scheme Designator e rea = alooms
247 OO0R nind 1 Cade-Mou q T-score = -3.9 no units
144 0040 &304 DE  Mumeric Value 9,94 ] Z-score = -0.9 no units
45 U040 A0I0 Cs Relationship 1¥pe TONT&INS L1-14
246 0040 ADMD 08 Value Type U
247 0040 4D43 80 Concept Name Code Sequence + Sequence + BMD = 0.645 g/em2
245 0008 0100 SH  Code Value 1003 BMC=27.15¢
249 0008 0102 3H  Coding Scheme Designator GELINAR _
350 000& 0I4 10 Code Meaming T-score Area=4207cm2
251 0040 4300 80 Measured Value Sequence + Sequence + T-score = -3.9 no units
252 0040  0DBEA 80  Measurement Units Code Sequence + Sequence + Z-score = -0.8 no units
253 0100 Code Value 1 DualFemur
254 0102 Coding Scheme Designator sl -
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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
lolune 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
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e 1l

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 -
Risk Factor / Body Surfce ® lahaside Tteal R WIS R 5 = . Compications
FIOM Flihpertension  Fipecdiidmia  FiFamily Hstory  FSmoking  Heght: 1612 cm Weght: 72 kg B @ e Conpleatons o
Dllackofewrcse  Fladposty  FiGow Cllmpaient g 27.708 Other: (1 BEAZERDE : o Qnplosten
Member Detais Cinical Information fer = |
ek e smoctily. He was sent to ward for further care. "
o 1| g — Procedure Descrption
L RAE (][] a | [
‘ }
Cardiclogy Fellow 5
— 7 Summary: (1 i MR
1 BB z (#1LCAG: SEVERE STENOSIS AT PROXIMAL LAD (ABOUT 50% STENOSIS) -
| = , MILD SUB T Rvo, Hpas
DIAGNOSIS:
Immedistely Post-Operation /pSURGICAL vso
Tecwgst L = 2 Vialson Conpfatieos (IAD. 1 ENOSIS AT PROXIMAL LAD
el * Stable * No Complication © Cardiac Perforation © Embolization MR A (4MILD IMPAIRED LV SYSTOLIC FUNCTION, LVEF:47%
R0 © Unstable © Others. PPLANS: CONSULT PCI SPECIALIST FOR PCI
e = ‘ ‘ I ‘
o |




- I %3tE R TREREY

#3t@HM 2016/ 717 B ~ 2017/ 747 Bt O =z Ak |5 m %% kExcel & b L
[zsea roas | mazes] o sarme

H|E EE LERE ZEER CAGEESER

l g | 5 | g | ) |

Cadiologist Fellow Technologist

[ - [me g | B Y
# HERR -3 Hr 4REBH $#REER RE REBH AR L‘
1 25509324 KUEE & 2017/03/23 EP AVNRT Py 2017-04-21 14:06:33
2 43552870 A £ 2017/03/27  EP AVNRT i 2017-04-21 13:57:10
3 38076163 miT4 % 2017/03/28  Pacemaker e 2017-04-06 17:18:32
4 43754025 EBRE £ 2017/04/05 Cath Diagnosis WER 2017-04-10 13:01:00
5 43754025 ERE 2 2017/04/05 EP AVNRT HER 2017-04-21 14:30:30
6 23873485 A & 2017/04/06 Cath Diagnosis B A% 2017-04-10 12:54:49
T 23873485 & A & 2017/04/06 EP AF B 2017-04-21 13:57:07
8 41902209 A% E & 2017/04/10 EP AVNRT BEE 2017-04-24 09:45:58
9 27275985 LR & & 2017/04/10 EP AVNRT HER 2017-04-24 09:46:33
10 35374357 g & 2017/04/10 EP AVNRT HE# 2017-04-24 09:46:58
11 27682673  thakit £ 2017/04/11 Cath Diagnosis HER 2017-04-14 10:09:11
12 27682673  Hhatik £ 2017/04/11 EP VT hER 2017-04-24 09:47:53
13 42625070 A & 2017/04/12 EP AVNRT BH# 2017-04-21 13:36:23
14 35097746 B B 5 2017/04/13 EP AF RER 2017-04-21 13:38:21
15 29027303 E®x % 2017/04/14  EP AF HER 2017-04-24 13:16:48
16 41196365  EM% £ 2017/04/17  EP EPS B 2017-04-21 13:20:53
17T 42963940  E#3F £ 2017/04/17  EP VT BER 2017-04-24 09:48:37
18 7797435  REF £ 2017/04/18  EP EPS i 2017-04-24 09:52:11
19 43762250  El % 2 2017/04/18 EP AFL HER 2017-04-24 09:52:30
l':ﬂ[[ a9neco71Nn AN L SR I an17/nA/1n ™n ATT PE L A ON17 NA 91 19.49.90

w3 80 % |4. %3t ¥ #




g — — | = =)
G EE 2016/ 7/17 G- ~ 2017/ 7/17 B~ L = FRTE Y
E S 3=rh Etigsr BRFES I 2. %3tER
FH [T W2 (RERNIEENETN)  &ME (REmm ) B ffxcel &
[stent g | g | s | 3
RS
- 3. %3t
# HER A 3 KEDH FHH AR 8] AR Size Length \LI
1 14050045 ek B 2017/03/21 Stent Medtronic Resolute integrity 3.0 38
2 14050045 Blek 5 2017/03/21 Stent Medtronic resolute integrity 2775 30
3 27932930 HER B 2017/03/21 Stent BOSTON Synergy 255 32
4 27932930 HEKR B 2017/03/21 Stent BOSTON Synergy 2.5 38
5 27932930 HER B 2017/03/21 Stent BOSTON Synergy 3.5 20
6 27932930 HER 5 2017/03/21 Stent BOSTON Synergy 2575 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 B 2017/03/21 Stent Abbott Xience Xpedition 3.0 15
10 43397553 AR - 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 THEE ¥ 2017/03/23 Stent BOSTON omega 4.5 16
13 20364787 THE 5 2017/03/23 Stent Medtronic resolute integrity 3.2 18
14 24049910 EH#F B 2017/03/23 Stent Abbott Absorb 3.0 23
15 24049910 THF 5 2017/03/23 Stent BOSTON Synergy 255 16
16 22463656 £ R 4 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 2275 18
19 17287024 IHE 5 2017/03/23 Stent Medtronic Resolute integrity 4.0 34
r‘"?_l 41104010 & oo sud - an17/na /09 Gy CADATIN WATT OTEOAT 7 An "

g 822 F| 1 %t EH




l.%3t&E 1

it &AM 2016/ 7/17 @~ ~ 2017/ 7/17 B~ p o] A HE
x84t | megn [mazes] 2 sian
I_m? (73 5. EE HiExcel %
[Summary v] cto 3. %R f
# HER ¥4 #r #KEBH ol 3 FEME lil
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 B 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 S B 2017/03/27 Summary : 50% stenosis, -D: "CT0"
10 34050550 X H 4 2017/03/27 Summary <Pl " CTO
11 17159954 EFEk& 5 2017/03/28 Summary -M: "CTO" with collaterals fro
12 43857198 BRER £ 2017/03/28 Summary "ETO"
13 7751191 HEEE 4 2017/03/30 Summary -0s: "CTO"
14 23798596 H8 % ¥ 2017/03/31 Summary -M: "CTO" ; -P: 40% stenosis
15 12213239 Bitd ¥ 2017/04/01 Summary =P "GIQ"
16 12213239 Bitdh # 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 & £ 2017/04/06 Summary -M: "CTO"
19 43066133 £286%E 5 2017/04/10 Summary functional "CTO".
:"Tj A9nee199 E SRV o =4 an17/n4a /10 s A snve Mo Lioanndlawmal NOTAN N
g 168 E| 1. 43t ¥ %




-RegistryForm

W HEHES

%3 ER 2017/12/1 B ~ 2017/12/21 ©- ‘ p % ‘ ‘ B EdsE ‘

¥uE4 | mvgn | Beves | sssnas

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 |
eo AADANAT A 2 & mil 2 an 1nco /7T on o n 4

M3 194 £










