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Global Market for Portable Ultrasound Equipment

Market forecast to grow at CAGR of 6.3%
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4 \ -
Probe shape - x ‘& & A
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Image

Musculoskeletal Abdomen Heart
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3}+= B(Brightness)

ER R

=9} 2D 94 Y

AlRbell WE WskE FAE7

Fr% 2ol 5 ZAehed §88 MMotion) ®=, 4877} BEx Ko

re Sog FERIHFUT]. o F
W )

doppler) &

Ao 27) T 379 REE ZAld A E5t=

ME

CF(Color Flow; Color doppler)

gy mE9 4% AR 5HS

= PW(Pulsed wave doppler) RE= JEF U}
L R

@ste] 77k G4 HASE W ABSE OF 9 mE S

_’IO_

o] Aojx= dYE
=H4sl= =37 (Doppler)

EREES

2= CW(Countinuous wave

o] 9Jd % sjr}e]
S 274 A=
A TH18].



s
vze]
A
o
olp
N
XO

—r

<R

3} (Transthoracic Echocardiography, TTE)

<ol

gxje) 7}

w¥(olst TTE)=

Hel AE5F Ad=

/R]— H}

-
1

oA FHA AHEH

AO
o
o]

X

ar
B
]

i~
O

<R

6>.

AArelHH19]I< 1 ¥

3} (Transesophageal Echocardiography, TEE)

o
vAO

—

<R

—~
fite)

o
"W
L

<0
0
o
X

)A

™

=%

]

XOPZUJ e}

brhes

S

Wt 7k

3

=

&7l

ol g #9714 4

3)

sropy] 7] 9]

o
=

B

i~

—~

=
B

Wi o] tH19]< 18 6>,

)

65

)A

n

=

ojn

N

—r

<F

o

il

)

ARETHI9I<Z ™ 6>,

[oHE B8 HE EET A

[B8 $3t d¥ =83 HAh

(BAE HEEST HAY

(ASE HPEST HAY

EHSUEE TN

FUAEE TN

_’I’I_



o

diagnostic,

‘A26380.03
o EF ‘A. 717 7] Al(Medical

v =
ool ¥ 31 %}

Al A12018-83
B\ =
LT

AT

717](Visceral function

331
L2
imaging,

°

Eaaey
€

A}

2|

z

system
=

] of] A]
sk g el

-

fius
=
[e)

7]

2t
3
% 1>,

RYA
a

=7}

%] (Ultrasound
tH201<

}

o)
pad

‘A26000 W7

4=
==

SEREE
FER

)
’

e ol

ATt
7F =l

15
testing instruments)’©l

mobhile)’ |
Instruments)

Hjo

5

A26380.03

,.mo
mr
B

(Ultrasound system imaging, diagnostic, mobile)

i
Ll

Nz
o

W, Edde 59

wr
H

o] 3}

9

_12_




S

a2 857|715 AFoFEd T (Food and Drug Administration,

FDA)ol A ¥4 (Code of Federal Regulations, CFR)S %3] 33}

X
AURNRY

2Rfo] 2w Fucd ERE ojsdzow

ot

)

K
of
O>‘

A
A dddz wiAE= 52 gleyd FAF FE AF vt
E

= FDAClA 4 AFzxSI A7 FAF EEES
Echocardiograph® & 5FF¥H3E = Sec. 870233001 ‘PART 870 -
CARDIOVASCULAR DEVICES’ % ‘Subpart C - Cardiovascular Monitoring

Devices’ol| &3t} <3 2>.

¥ 2. 0va B AR JAV7] #E F5 2 55E 53
EFEEFHUS Sec. 870.2330
=54 Echocardiograph
=3 Class I

Identification. An echocardiograph is a device that uses
2 9] ultrasonic energy to create image of cardiovascular
structures. It includes phased arrays and two-dimensional

scanners.

%A FDA, CFR #5 &%
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FHANAME 9 257]7]1 A2 MDR(Medical Device Regulation)©l
el o5 7]717F #Edh 95 7]7]x= MDR EU 2017/745 14< €3l &4
dlolgwlo]~¢l  EUDMED®] 7]  1=A&el &3 o577 wWH
(European Medical Device Nomenclature, EMDN)e] wtz} EHFH}
EMDN2  =ife]  Tejgr)y] &5 3 w53 S3d a3 4, o
sldettta & 4 QlvH22].

AR o = MY EEEFI Slts
EMDNeol| met F4 AdxS3 47171 2998520 Z - MEDICAL

EQUIPMENT AND RELATED ACCESSORIES, SOFTWARE AND
CONSUMABLES’

% 711 - BIOIMAGING AND RADIOTHERAPY
INSTRUMENTS’, < Z1104 - ECHOGRAPHY INSTRUMENTS',
A 7110401 - ULTRASOUND SCANNERS’| &3ttd <3 3>.

E3OHY A NGRS 9477 B BE 2L BRE 5
EEEFUE 29 T3
711040102 INTERNAL ULTRASOUND SCANNERS Class II
711040103 PORTABLE ULTRASOUND SCANNERS Class II

ZA: MDR, EMDN #&5##/
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1 2022 SonoSite PX F2 3 AL AT E T4 Lab-top

2 2021 X-CUBE 19 )y Ay A 2dE Az Lab-top

3 2021 X-CUBE 18 )y Ay A 2dE Axd Lab-top

4 2021 Vscan Air CL Aol A A olE  +UY  Hand-held

5 2021 U-Lite®] 174 @I 24 Z 7] o} TUH Lab-top

6 2021 Venue Fit Aol Aol T olE) AP Lab-top

7 2020 C3 HD< 63 @A Y] F oA 9% Hand-held

8 2019 Venue Go Aol Aol Aol  FUY  Lab-top

ULTRASOUND

9 2019 SYSTEM G <l v] & 2~ 7 o] 491l Lab-top
SONIMAGE MX1

10 2018 C39] 24 @A d T o 949 Hand-held

11 2017 X5 &@1-El ] TUA Lab-top

12 2017 MyLabOne &2 7] AL ¢  Lab-top

13 2017 MyLabAlpha FA 1A T9%  Lab-top

14 2017 Vscan Extend zolA A~Alo]l ol FUdY Lab-top

15 2016 SonoSite STI =34 WZwrt e 499 Lab-top
Ultrasound System

16 2016 Vivid iq AoldaAolzEold 9  Lab-top

17 2016 SonoSite Edge 1I 28] B e solel Labtop
Ultrasound System

18 2016 LOGIQ V2 Aol & A o] Ao} a4 Lab-top

iViz Ult d
19 2016 L HAsodn #4384 BAwrtE 599 Lab-top
System




20 2015 E-CUBE 17 YAt aA ~8E Az Lab-top
ACUSON P500
21 2015 Diagnostic Ultrasound A|WladAYI2@A Y AFY  Lab-top
System<| 371

22 2014 ALBIT E] 3] %] 5. 2] o} 44 Lab-top

23 2014 SONON 300C9] 17 EEREE A%Z<% Hand-held
\ ith Dual

24 2014 sean with bua Aol Aol Zalole) 44 Lab-top

Probe

25 2014 Venue 50 Aol ~AmBolEm YUY Lab-top
A Freestyl

2% 2013 cuson breestyle AulssAA Yol 26 499 Hand held

Ultrasound System

27 2012 E-CUBE inno dojyAdu o)A ~8lE) A=Y Lab-top

238 2010 Vscan Aol ~A oA olEm YUY Lab-top

29 2009 MyLab25 Gold FEYAH UM 44 Lab-top
CX50 Ultrasound

30 2009 System and AE Y=o} 94  Lab-top

Transducers
31 2006 Voluson i HoldFAlojAZEoE)  FUY  Lab-top
LOGIQ BOOK XP¢]

32 2005 1 Bl 2] o] 2 & 9 (Fr) A%x4  Lab-top

33 2004 LOGIQ Book XP AolA Ao e olE)  FUY  Lab-top

34 2004 LOGIQ BOOK & 2] o] 28 () Az Lab-top

S 20045.1. - 2022.7.1.

2l Eo)ekEHA, ‘AU F5FHY (http://emed.mfds.go.kr)

w <& 4>olM= ARl AE&Hs AEe FHdl wet AR T2k
destadt. F4 #EA4E AMEe= AE2 ‘Hand-held do= Fol&

HEsl = PC FH] 7]7]9 FEAE d4dste] A&k A% 2 Lab-top
go=z

T4 AFEST JATVI7IE Ax E FHEU H2 dAE SR HE=R
wXH oF 14.7% Axolt) o]& F3 o2& Hand-held & Xt} Lab-top & <2
o

g 5 AT AN Ao 5z
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Vscan Air

A Z

= U
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AWl A~ @AYo} ~F)2] Acuson Freestyle Ultrasound System
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of#HA =uelA srhre B ARSI GBVI7IE 2 AlE Aol Eg
Assts Mards &8l 5 AdxsId 717194 A 7Hed REE
ol <E 5> AP 1 Ay ¥EAHew B E=¢ CF EEE
Adatar gPem M 2= PW REEE ClariusAbe] C3-HD, C3 A &Ewt
Aol 7hsEs g5kt ool GEAFS Vscan Air CL A%< 4% B
megt CF REs FAA 3 W RoFs 5 wos Adsigien
SiemensAte]  Acuson Freestyle Ultrasound System® 4% CF =XZ=7}
Velocity ¢} Power 27}A] EE=R o] Qltp= 54 Advh Wyl CW

s Ades AFS gl olE T FA AR G377dAM =

F 5 = spte A ARSI 977 A e

A9 BE
2d(AES)
BEE MEE C(CFEE PWERE (CW RE
Vscan Air CL O - O - -
C3 HD< 63 O O O O -
C3¢] 27 O O 0] O -
SONON 300C < 14 O - 0] - -

Acuson Freestyle

Ultrasound System
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IV. #4 4328 94717 44 2 W5Wst 74

TN FA AR 9N71E Axstel Bujsts] AL AFe
TAGE WE ok @k old] ofgel A P4

8
Ngzen Qa9 BE Qe ddd 2 AsRs wAS 2k

al
LA 2 Grabge] disl] AEskth ol & Hubwae AAS feA v
A% 8-} 8} 3] (American Society of Echocardiography, ASE)¢ 3 Ald

o]u] %] &3] (The European Association of Cardiovascular Imaging, EACVI)

SolA wre B AR ol Halay

el M= AEeeFEdA (o]st  AeFA)M AR o5 7] 7]

et B A, 7IAH A= 5o B7HE A3

Az 9Y77) 2 £HS A5 SHee

= 1

1) ME717]: Medical Engineering 71719 3oz o] &3S 7|uto 2 szl 7[7]E 3]
A) = S ]
=

MEZ] 7]l i 3 gk},
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2) RF: Radio frequency®] <Fol=
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3E 6. U b A 4
TE T2
ro|Rs)7)e A7) A1AA ekl Bd FEAETA,
2 ok
Fojz7171e) At kel @3 TSI A,
A
FoR7]719] A=A kel #3 eEIET A,
KS C IEC 60601-1:2021 95§ #7|7]7] - 1% 7] <A
) % BF s B AW LTA
KS C IEC 60601-1-2:2021 &=-& #7]7]7] - A1-2%: 7]&
KS  otd 2 8% 4be #@ 9w a8 - mEEE A4
soys - 274G DAY
KS P ISO 10993-1:2020, ¢l&7]719] A =3st4 H7F - A1+
g ee) Bg e Brrsh A9
IEC 60601-1:2005 Medical electrical equipment - Part 1:
General requirements for basic safety and essential
performance
IEC ) . . .
IEC 60601-1-2:2014 Medical electrical equipment - Part
=9 1-2: General requirements for basic safety and essential
performance -  Collateral Standard: Electromagnetic
disturbances - Requirements and tests
ISO 10993-1:2018, Biological evaluation of medical devices
ISO - Part 1: Evaluation and testing within a risk management

process
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2. 4587 LAY
5RE A ANE FRe H4A ;A 98I NEFA F .
Z 2 3G AR ] = KS IEC 60601-2-37:2011< IEC
60601-2-37:20072 sL3ith. Ald dHo2e= SFEH HHE g 537
Fage ARE, PTG Riw, 3 Rdw), A ALl
Aegste, NgshE, ARsre YoE 5 WHAGHISKE 8>,
E 8 Tue Aedrt w4 14
# LEL:
o]
Folg717] 71274, 20. 25993033
A
= KS C IEC 60601-2-37:2011 =8 H7]717]—A2-375% : %
KS =3 g 2 A 71719 7R bd 2 de o] #g
A 8T
IEC 60601-2-37:2007 Medical electrical equipment - Part
2-37: Particular requirements for the basic safety and
essential performance of ultrasonic medical diagnostic and
IEC monitoring equipment
IEC 62359:2010(Ed. 2) Ultrasonics - Field characterization -
Test methods for the determination of thermal and
mechanical indices related to medical diagnostic ultrasonic
= ¢ fields
Standard For Real-Time Display of Thermal and
Mechanical Acoustic Output Indices On Diagnostic
ATUM/ Ultra'lsou.nd Equipment, Revision 2. NEMA Standards
NEMA Publication UD3-2004(R2009)
Acoustic Output Measurement Standard for Diagnostic
Ultrasound Equipment Revision 3. NEMA Standards
Publication UD2-2004(R2009)
A4 FoE 257 A97)71Y A 2 AeHI AFEE ol =gl A
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3. ASE ¥ EACVI A #

n] = Al 2% S 5138 3] (American Society of Echocardiography, ASE)$} 3
A& # o]v X &3] (The European Association of Cardiovascular Imaging,
EACVD) GSoA+= AFzs3 9371719 Agolv A4z 2 A%

7Is3 ZEE #Brbshrl 9% rieE 2 UWE AAEke ARe EE

a9

odl B ATANAE AFESH Y7l AH Agd wHol gt
) 9>9} ol AU oF AgW IFZ(hEAB

JF(AR), FEI JFMR), AAAT AF(TR)YS AA=g sdsie

N
il
ftlo
/\
=5

N,

7153 3 Modified Simpson’s methodE ©] €3t EF Value AW 5%

ol 1 G ol whed skl tH231[24][25].
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9 Al &}

- WO

B

et 477 9

rri

i A

ut

7] Sk A=

riy

Recommendations for Noninvasive Evaluation
ASE ] o 2017
of Native Valvular Regurgitation

Recommendations for the Evaluation of Left
ASE/EACVI Ventricular Diastolic Function by 2016
Echocardiography

Recommendations  for Cardiac ~ Chamber
ASE/EACVI o ] ) 2015
Quantification by Echocardiography in Adults
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V. 47 2%

LA A xes 4471719 444 724 271 =5

7 QA Az 2 A

detdth A" 719 = Adaeds vt 95 Echocardiography, EF

value, E/A ratio, A wave, E wave, Flow velocity & °]t} <3 10>.

E 10 9AAE A A8 A9E

{4 719 =
e Valvular Heart Disease e Mitral regurgitation
b, A ) o Al resuretation
e Aortic regurgitation * Tricuspid regurgitation

¢ Echocardiography

¢ Echocardiogram e Vscan air
* TTE (Transthoracic  C3-HD
=qwa 7] Echocardiography) e SONON 300C
e TEE (Transesophageal e SONON 300L
Echocardiography) e Acuson Freestyle
e POCUS Ultrasound System

(Point of Care Ultrasound)

e EF value e A wave
=38 5(3) e+ E/A ratio « E wave
¢ Ejection fraction e Flow velocity
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4= F7F 4 vt g Gy, Faad a9
=7} v =
dzd #d S5 E HgH d

713k 2019.08. - 2023.06.

A = 2007

]
- el 18-90A
- o] el A 4 WY Ee A Akl 2A%] TR ®
%% MR, AR T ASYH7} oA=& &
- MRI 3% CRTS Ag 3 wrEgo] Z+ A ®© oAE=
CRT “¥ub-g2}”

s

- or

AAR/A S
Sz A ) 71 5
T FA A A e
- g odhg] £ gy By gy
- =l JfEZE dlsw @3 ASDY) @ VSDSISF e A AlgAE
- A-V fistula?® T+ A W w@2he] &x
- CMRI1Oo] 3+ 2= F7]A18
- oy B FEE BE T35 VS
- AlzZbe WA FEFo] Q= A
Adzak FEA HrPAS
1. MRI A %3} LVEDVilbe] #3717 67] €]
71EAANA 10% HA(EHE @9 ce/m2)
o 2 2. MRI A %3} LVESViel W77k 671¥]
T o -
NEANA 15% WA (ZA @) co/m2
e | | A1 ¢ MA(F4 949 ce/m2)

3. MRI g Zstd A WP s W73k 67§ 4]
7] =2l A 5% W87

4. MRI LVEF12)¢] W s}[7]3}: 670 4]
7=l A 5% W7
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5. Kansas City Cardiomyopathy A& %13 @ HA[7] 7k 6714]
AR FA AdEw el A W)

a Tl

6. AA &5 Aex] gwe] w7z 671€]
ARA F4oR A A &F 3o ¥

7. B Ao Q1% AM[7]7F: 671€]

8. I &S ¢33 ClassI T+ Ia 855 W77k 671€]
T AY HE&S S qE, A VsHANHAAE 5
7I'd A7 =45mm v FAAAE WHEE <60%), HWEAMlE &
HAudee Mz Y (FF7] dsWY >50mmHg at rest)

oz fraA HrMHES
1. MRI$} vl gk A3

_]g_/‘
= o

5ol AF=[7]3F: 6704 ]

Hro 2 3 MRI =49 vl

=3
FN

Y
By
oo
j‘:i
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N

5) AS: Aortic stenosis®] FolZ WA 25 v
6) CRT: Cardiac resynchronization therapy? °¢Fo]Z A AA%57]13} X85 o w| 3},
7) ASD: Atrial septal defect®] °Fo]Z AWFHAAESTS
8) VSD: Ventricular septal defectd] °fo]=2 A%
9) A-V fistula: Arterio-venous fistula®] Fol2 & = i
10) CMR: Cardiac magnetic resonance®] <folZ A% z7]aH d4S on] 3o},
11) LVEDVi: Left ventricular end-diastolic volume index®] °¢fo]l2 A A4 w7848 9
Llicia=
12) LVEF: Left ventricular ejection fraction®] <fo]Z HAlA FHELS on|dlt}
13) Kansas City Cardiomyopathy 2%¥#]: &x}2] ¥ %
ATES AEA o,
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8

AR+

A 9] 7] =
- A9 $EH

=
A fFEAd A
1. #FAA =719 |72 SA 5 3-670€E o]
220 A8 Ag(em)ol ok A4 A7) W)
2. #4482 9 WMs@2D)[7]RE TA $ 3-671Y olu]
Simpson’s Biplane WH o2 =43 44 Ry ¥H3H(mL)
3. FAAA &4 WE@ED)[7IzE FA F 3-6714 olul]
32 A Z=S3ED) &2l g FAA 82 Wsk(mL)
4. A4 #57] 7159 ¥3@2D ER)[713: $A4 § 3-671Y o]
T

22 A x=eu®2 =43 Ejection Fractions 3+ A4 37]

=X

5. A #57] 7159 Wsk3ED ER)[71Zk A $ 3-6714 o|u]

32 AAxSH 2 =43 Ejection Fractione 3k HAlA F27]

£33 (3D)E =43 GLS(Global Longitudinal strain)ell
ot HFAA 571 75 ¥
7. AAA F=7] 7159 WEHEFD (717 A 5 3-671€Y o] W]
1 B8 (%) & A4 F57] 7159 #s)
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olzk frad HIHS
1. 9% A¥e] |77k A 5 3-67049 o]
- % el W3k Borg scoring: 0(3 A)-10( L
- NYHA 2 NHYA 55 973
- 4te] A ghe] 7@ W3k Short Form (36) Health Survey)

= o

(0% =2 Foll, 100: A& Fel)

- 6MWT: &% 59° #3667 S5 HZEE A (HH))

- NT Pro BNP: Hlo] 2 ml7] 2] H3H(NT pro BNP(ng/L))

- ST2, Gal-3, TropT: HlolempAe] W3sKST2, Galecin 3 2 Trop

T(ng/mL))

- Xkel MR: 2% 979 %= W3t

% = ,\]. g})— 4(/\17L))

=

15) RV: Right ventricular®] ¢Fol& $-A14& on] g},
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AR/AS - B>l o A

7N&
A °] 7] =
- 2 AN soekA 2 A
A Fa4 H7PAF
1. 7171 &A%k va(Ag717]: Vscan, ZF7]7]: iE33)
- LV systolic function, 1 -5 (hyperdynamic/normal/mild/
moderate/severe)
- LV size, 1-3 (small/normal/dilated)
PR - RV systolic function, 1 -2 (normal/reduced)
- Aortic stenosis absent/present
Pt

- Aortic regurgitation, 1 -4 (NS/mild/moderate/severe)

- Mitral stenosis absent/present

- Mitral regurgitation, 1 -4 (NS/mild/moderate/severe)

- Tricuspid regurgitation, 1 -4 (NS/mild/moderate/severe)
- IVC16) size, 1 -3 (small/normal/dilated)

- Pericardial effusion!?, 1-4 (none/mild/moderate/severe)

16) IVC: Inferior Vena Cava®l °¢fo]Z 3} A w-g
17) Pericardial effusion: Ad4&S 9Jn|st= £
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E 21 A" AR Y O
A & AAZE9 2 A A A 2=(CPS) &8s A5 A+
=7} n =
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71 7k 2021.11. - 2022.03.
e & 309
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(d: Pectus excavatuml®< X33 FH 7]d)
Az FraAd HrpHS
1. Ejection Fraction®] th3} Cardiac Performance System # =} © o]
[Time Frame: Echocardiography procedure % 60%-]
2. Ejection Fraction®] W3t Echocardiography A} dlo]E[Time
Frame: Echocardiography procedure % 60%]
854 3. A% &49E 93 Cardiac Performance System AX} ®o]E][A] 7k
714 g AFAxS9 Ale F 608, ol v
4, H5 Mo 3 Cardiac Performance System %} © o] g
5. ¥H5™ #7]¢o] 3 Cardiac Performance System A} o] ]
6. 47 =9l gk AFxS3 HdA dolH
7. Aol digt AgxS3 Ax} doly
8. HEwW A7igtel digt AFx53 [} lolH
18) Pectus excavatum: L E71&5S oujals foj& 9drtso] €% Soi7k FF 718S Tl



=)
Jo

d AtElE

FA]

)Ao

B
Nd

)

oSS

o

jruze]

—_
o

R

mﬂ
TR
.
]
-

71

jaxe)

2)

@ Al

FA]

xAO
oH

4
il

_mo

14
oF

iz

AJo
el

a

Ho

21 o] W3} Simpson’s Biplane H'H o] &
Fze9 A=k do]E (Ejection Fraction 2 A% 7]

oo

O

_Zrl

=
o

(A2 g MRD

6% E=H HAEEMWT)

arel 2 W3}

o
w

ojp
N
ZO

—

<R

NYHA(New York Heart Association) 7]% F# 2~ Class I - IV

8

=o

!

0

Gl

N
o

-

B

2

=

o

= aY

3t 71711 Vscan Air CL, C3-HD

A3} Vscan Air CL9Y
A 7F A1 a1[29], C3-HD9]

ki3

AdE FAHoR 24}

A1

]

[e)

ki3

N

o

—~
fIfe)

oF
olo

N

A TEH301.

%
oF

7171l

0]%

AATH31I.

.
a

il

=
LA

oy
olo

J)J
—~

o

el

_39_



= owA

st

A ol A
23>¢} 2t

=

—_
fite)

o

Jo

2} & eje] Hand-held 71712 %

=
=1

A g

X
o]
| i)
i
ol

ko
=3

A

C S

ASABRZ

A1 7 (Cardiac)

oF
oo
"

o
N

1-5MHz

¢
B
N

i~

Ho

35cm

A2

=

B

2mm ©]

Jo
3

il

—

¢

B

3mm ©]

Jo

[——g
iz

fuse)

2)

i

g oA

_40_



kel AA

HRRL

.

o =
Z-11'6"6‘

(1)

MR, TR 3x)&

SHAR,

—

)

¢+

~

;OE

0
o

a4

3

2017

.
~
o

</

il

—r

~
o
()
~O

<P

T
B
=0

4
ﬁo
o
ﬁo
o}
B

—

NV
ﬂu
L

~O

<H
B
o
=
"W

—_

.KL

0

4
N

<P
)

ol
;OO

Bo

o
~

—

<R

FA

gol7lel HAs

&l

7kl gol gk i

|

i

HEBY S X3 30|

2,977

2,393

3250

3000

2,497

2,641

2750

2500
2250

2,239

2000

20214

20208

20194

20184

utl

2017

16,079

17000

16000

14,568

14,494

15000

13,817

4000

12,912

13000

a0o0

e

20204 202

20194

2018

201744

ST HFES BX 5+ 30|

15,123

16000

2

14000

11000

_A’I_



N

(2) A< 7]

A} ool

51|

9k 194 m|Tko R

-
T

A7 FE o2

&

s

Al Al

el A

=

O -
T

[ ]

A%

Az A

Ty =

=11

—_
fite)

XM
®

ot

el

el

;on_
o

K
Jo

ok 5191 7] 9]

A ¢

qow

I
=

o
oF

o

No

0

R
)

!

-

fvze)
wal
TH

N
J

%]

A}

Aol A

F A

,AO

—

NEREE!

E5o A

-
T

7}

|

D

4)

i

22>9} %ol

sl &

ezt
\Y

il

AelE w
2 el 49

CR

—

M
0|

—_—

Gl

=
2 =

R

=]
-

& 56

==
W7

<

ﬁo

A

=
o

NYHA(New York Heart Association) 7]

ol

7] 7] el A

o

i)

ATt

Eis

t]zFelof Hikef

I3
=

&

o]
=

_42_



oluf EF value®] A$ B B9 M B 271A] WAl oz =Ho] 71535t}
M 2= A9 Azl Fx71E30 ojer|d A4 HAS 43k
FAEE dxYd 7HE ALsal B EEAE Modified Simpson's
methodE ol&a F HW FAolA FH7E oleriEe] HAAL it
BAE Tracingdte] Aitsts o)A 4 7RIS ARESHHH33]L oA A 71
A2 713 vlaste] Al FE U A s FUEE BRE A7)l
Lwel H¥M B E=e M REERT A Ve %S SAY 9 o

3}

Agsitta 3TH34]. oo B AFdAE B REE o]&3lo] EF value®E

- Modified Simpson’s methodE ©]&3 FE %7} : endocardial
B & border lineS wel 18]7]o] oy o] §li= Hwmojof 3t

- EF value H]x

- AR, MR, TR : Regurgitation®] % vjehtol 3t

CF 2=
- Console ¥} v]aste] AR, MR, TR grading %7}
—— - E/A Ratio : & waveE T8 o+ ojof &

- Console 1|} H|u3te] Value H7}

ry
I\
N
olr
ot
ey
=y
<
=
o
@
ws)
|
|11
=2
o
r
AN
&3]
~X
>
—
8
§\.
)—U
=
Sl
[t
=2
2
¢ o
AN

AR-MR-TR grading(CF EZoA #3)3} JAJoJeol g3 J4 Uit

F7F A4z AAG AFAE T2 EZ S APEAT <FE 24>,

_43_



ot

® 25>

stk <

7171 9]

22!

Hlo
o

0

~
Ho

~
~
Nro
go
=
ojp
_Zlﬁ
~0
s
o
ny
v
T
)
~

L

~

Nro

Bo

=

ojn

N

~

7 (TR)

ul
-

r‘ﬂ,

g

w3 AFMR), 2

ar
B
&

Ho

Nlo
oo
"

el

X

BN

=3

uze)

o

)

X0

o RF 194] ©]

®

A7 (TR) kAt
%

we
KR
=

=]
=
3

w3 AF(MR), 4

P %

oo

A7 7]

~
o
o)
Ty

o Fol%

—

A el ]

5 9]

Skl

o 194 W]l A}

X
B
<!
il

N

</

X

il
<
ma

R

4

L
fE

ol % =

X
B
B

o)

el

X8

X0

il

KR

A 2] 7]

X
B
)

o
™
—_
o
XM
"

il

~
B

AU thel]

)

A

(1) EF Value

(2) E/A ratio

3
SRR

od

(3) AR, MR, TR grading

_44_



A=k

R

26> 3}
A

?_
:_!\:]L‘_

A TH36].

<

HRHH35].

[e)

=]

o}

HAF7H4 (HO) =
71 &

EESTLIE

o

W&
o

A o=

1l

2!

o # 71 (H1) %

FEH3SI.

EJJ-PO_

o
Ry

3 Q
Fe 80% A, 5%9]

°

71719k W z7]71 9]

3

B}

A4 7H
Al S

[e)

o gl A4

f oF

26. Ao A7k B FAFT)

7t 43
o §7HA (H1)
%

I

715 7H4 (HO)
u}

]

=

tH#7Hd
Aol A
e

o

o B~~~ M o <R
TeTsei
~ n} 0
= F 2=
oI to )
W< o w < 5
&E .O’ 9 :.L &o
I m Ho M i X
< —_
GRS SG
~aECE :
N . B I =
© g " Ee T
R
fite) ~ _/O :
el W8 B
op H % % § W
DG L B G nE
R S
a Jo &)

X E 0 . X :.L
Mowr Nfd
T =R

< —
o~ © o > X
~ —~
TN
oo Yl o 5 v
ﬁi _1!
ol o of
s = B A
T T =
= . T w AT_
iy o T s o
o -
N Nr ) g
B oY
WS u-
i N ojp o
B E Ewow &
2 o . o=
w odo B om U
CCRNC NN G = G

_45_



AxE zgolAq EFZF HHLS Pared t-testE AR5
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S|
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npA o 2 FFEHAH0)F w5 vER(S) Aol HQsith ol dyAA
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GBP
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4) CMR: Cardiovascular magnetic resonance, 4l %x}7]-&-v A

5) CVG: Contrast left ventriculography, 44 x4

6) MDCT: Multi-detector 58 @5 29

7) MUGA: Multi Gated Blood Pool Scan

8) GBPS: Gated blood pool SPECT

9) Planar GBP: Gated blood pool scan

10) QGS: Quantitative gated myocardial SPECT, Al°lE 4 Z#5F SPECT
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4) AEANEE o577 AL ddA FEYA
- Visit 1(Day 1)
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@ AAR/A S 7EE AESH

@ Q1784 ARE FF g
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A gkt

@ PW REE=olA E/A ratiog F743ti =70 oA ©loHE
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CF R=olM AZxga 54 94 tolHE Ao,
CF REoA d& fHolHE rvlegez AR, MR, TR Grade®
3 7rgk et
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@ 91e ® - @ FEHS APt

@ Ag71719F z717125H 42 EF Value, E/A ratio #&
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1. EF value
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AFAHE =77 E A8 ¢ FA4S A4 FEE(Ejectoin
Fraction) 22 Modified Simpson’s methodZ ©]&3] o] %7
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Volume, ESV)S F3}e] EF values Z=A3t}[52]. A8 7] 7)<}
271719 B EE=oA #=3% EF value B u gt}

Main axis of the LV
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29 11 A2C9F A4Ceoll A1 €] LV Volume

_58_



a) A2C olA12] LV Volume, b) A4C °|A42] LV Volumel54]

[A2FA]]

EDV—F
Ejection Fraction = Z’TVSV % 100 (%)
2. E/A ratio

Z} E wave$t A waved] #< E3] E/A ratio #& =A 3o}
2= #Z3E E/A ratio #S

Alg7171eF x71719] PW

o) gt

Pulsed Doppler

Rapid
filling
Diastasis

a9 12 SR8 &

[A2FA] ]
FE wave velocity
A wave velocity

E/A ratio=

3. AR, MR, TR grading

AR, MR, TR E%F 4 <&(Mild), %% %=(moderate), & % (Severe) =
Utk Grade: 1, 2, 3, 42 U¥3 HE Grade 1@ A% (mild),
Grade 2-3: S5 X(moderate), Grade 4 F3(severe)o=
ERda. Al@7171ek dHE7171e CF REEoA #53
Regurgitation gradingS H] 1.3t} [56][57]1[58].

@D AR grading : VC(vena contracta) AFe] == H]al (0.3-0.6cm)
@ MR grading : LAZ 9#F3t= 4S LAE 328 389 vA=
3ol whe} wet
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A2 A A@d7171¢ dx717] 48 % EF value?
S MuEr] ¢sle] Paired t-test® <33T Holg s}
A 7HA S THESER] ¥ 49 Wilcoxon signed-rank testE

9 Shapiro-Wilk test %+

- E/A ratio
Al 71719 Hx7]7] 24 ¥ E/A ratioo] w3l 7]% Al (At
EE=AA)S AA T AF 7719 x7]7] H8 T E/A ratiod
HS vty 9éte] Paired t-test® S 3th dolg 7t
AgiA 4 AT 7HAS &SR] &= 79 Wilcoxon signed-rank testE
3

EA%A  saat. 474 714 9E o]B Shapiro Wilk test Ei
THAVEH B AEIANLS o83l Beldt 4 9

- AR, MR, TR grading

Ald7171e dix7171 48 % AR, MR, TR gradingel tigh
Ve EAF®RE, &) AT 7+ 71719 AR, MR, TR
grading H| &l Hol7b Sd=A syl skl generalized
McNemar's testZ =3 3Ft}.

- om A WMEE zAL AE A

A@ sk Wzl Ae F 0 olnA wERd U

NeEsAFME, &) AATH. 5 7]7]e olvA wER
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H] & zol7} A=A Felslr] 95le] generalized McNemar's
testE =3 st}

WAzt AJAAR FHe T A, AL AEARE AdT

R _
AVBREE oy waz acsstel gude AR w354 REs
2 ATRAEY G ggAe] Aunss wE A7 A2 J|UGAS 950
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Abstract

A Study on the Development of the Clinical Trial Protocol of
Wireless Echocardiographic Imaging Device

Seul Bi Lee

Department of medical device engineering and management

The Graduate School, Yonsei University

(Directed by Professor Sung Uk Kuh, Won Seuk Jang)

Echocardiography i1s a very important test for diagnosing heart
disease by detecting abnormalities in the heart, and 1s a
non-invasive and side—effect free test method. GE, Philips, Canon,
and Siemens products are mainly high—-performance devices used for
echocardiography and most of them are console-type test devices,
which are difficult to use in the field due to spatial restrictions.

In particular, since ultrasound examination acquires and reads
images 1in real time, the quality of imaging devices and the
professionalism of inspectors have a great influence on the quality of
the examination. Therefore, this study attempted to propose clinical
protocol that can help conduct clinical trials, such as clinical trial
design and considerations for wireless echocardiographic imaging

device that can be diagnosed in the field. To this end, clinical trial
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cases of wireless echocardiographic imgaing device were investigated
and analyzed through FDA(Food and Drug Administration)’s clinical
trial database (ClinicalTrial.gov), KDCA(Korea Disease Control and
Prevention Agency)’s CRIS(Clinical Research Information Service),
MFDS (Ministry of Food and Drug Safety)’s Medical device electronic
complaint window (https://emed.mfds.go.kr), and thesis data. By
providing recommendations for clinical trials through the clinical
protocol guidelines presented in this study, it is expected that
rational and scientific clinical trials of wireless echocardiographic
imaging device can be performed by enhancing understanding of

clinical trials and helping the development and licensing process.

Key Words : Clinical trial, Wireless, Echocardiographic imaging device, Heart
valve, Regurgitation
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