Non-invasive study for
arrhythmia patients
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Non-invasive study
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12 Channel ECG
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Depolarization
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Standard lead
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Extremity lead
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Chest lead
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Chest lead

Haorizortal Plane

Posterior

Cortex of the heart
0 point
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Normal sinus rhythm

1) HR 60~1002|(II°] QRSZH=x6=1&27F HR) 5) PR interval 0.12~0.20 sec
PR u:: 2) Regular Rhythm(R-R, P-P) 6) Axis =1, aVF 7| SC} Mgk
28 3) £Q3t P wave (2.5mm, 0.12 sec) aVR 2 &g, V4~V6 A3k

- " 55 4) Narrow QRS 0.06~0.10 sec 7) PR relation 2 1:1 27|

0 X LA { I I | i \

l [ I I [
imb: 10.00 mmymV V 60~ 0.05 - 150 Hz 3 12 >

Chest: 10.00 maym\
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Rate 95
PR 188
QRSd 98
Qr 380

"7h50| B RSt

Unconfirmed Diagnosis
- BORDERLINE ECG -

\7/4
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» Compensatory pause
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Unconfirmed Diagnosis

- ABNORMAL ECG -

I\/1

Speed: 25 mm/sec Umb; 10.00 maymV Chest: 10.00 mmymV 60~ 005 - 150 Wz ] 12 PHOS0A
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12 Channel ECG
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Holter ECG
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In 1964, he became a full professor at
the University of California in San
Diego, coordinating activities at the
Institute of Geophysics and Planetary
Physics. In 1979, the Association for the
Advancement of Medical
Instrumentation (AAMI) awarded Holter
with the AAMI Foundation Laufman-
Greatbatch Prize for his contributions
to medical technology.

| -Starting in radio telemetry and
research towards EEG, he later
switched to the ECG recording, working
together with Joseph A Gengerelli

NORMAN JEFFERIS "JEFF" HOLTER
(FEBRUARY 1, 1914 - JULY 21, 1983)
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Average (81 Runs !U I Occutrences ‘U
Masdmum | | 118 bpm 16:24:10 d1 | Longest | | | Longest |
Minimum | | 65 bpme 23:13:20 d1 Min. Rate| | 2RR {0

Ventncular Events Supra Ventriculas Events

V Tach AIVR/IVR SVT
Runs iO { Runs

Longest | . Longest | } Longest |

Max Rate [ | Min. Rate| | | Max Ratn;

Total VE = X VEs Couplets Triplats VBG Runs VTG Runs SVEs Couplats
(0 {0.00 ] & 0 . [0 v (o . 2 {2 '
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Non-conducted APC

N

N

Blocked AP.B. -
VE Tag User Defined Tag s
= " Single Beat

Morm W 2
Delete Mark Artifact 0 :
»E f¢ Beats in Event
AFIB Start — :
¢ Beats in Form

P Art
=% | Event| =
Disable Auto-Stop

Others| Unk Cal [ Show All
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Y Tach ANMRAVR SVT
Runs : |E Runs: |0 Runs: |0 v

Longest | :J Longest I :J Longest I
Max. Ha‘tej | L] Min. Rate| | L] Mav. Ratel |

|
52

Total VEs VEs Couplets Triplets VBG Runs VTG Runs Total SWVEs % SVEs Couplets
6853 5k 1] v o v o v o |an v 0 |0.00 [T |
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Premature beats(APC, VPC)

YIELE 40| AHX| 28S HOIX| Birt
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Vi

| SVE Tag

User Defined Tag

Mark Artifact

Art Refresh

AFIB Start

Cuvmunbn

Range

* Single Beat
" Beats in Event
" Beats in Form

W Tach

Runs :

0 v

ANVB/AVR

Runs :

Longest 1 I

Max. Ratel I

Total VEs %VEs

Couplets

|244 [0.22 [0
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Triplets

Li Longest l I
Lj Min. Rate I

VBG Runs

o

VTG Runs

CA i v

i}

v o

SVT
Runs : f'l 3 v

_Longest [ 376 bts: 23:44:50 d1 L]
Max. Ratel [ 197 bpm: 235345 1 +|

Total SWEs *% SVEs Couplets
|734 |0.67 5 v
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Ventricular Events

Y Tach
Runs: IE v

AIVRAVR

Runs :

Engesl ' I

_vJ Engesl ' I _vJ

Max. Rate l

Total VEs %ZVEs Couplets
|245 [0.22 0 v

A" DANKOOK UNIVERSITY

~|| | Min Rate| | -]

Triplets YBG Runs VTG Runs

0 v o v o v

Supra Yentricular Events

SVT
Runs : |T3 v

Longest I 376 bts: 23:44:50 d1 :J

Max. Rate| [ 197 bpm: 2353:45d1 |

Total SVEs % SVEs Couplets
735 |0.67 5 v
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Range

Nom | VE SVE Tag User Defined Tag

Y gﬁ Delete Mark Artifact

Fvent| £2° At Refresh AFIB Start

" Single Beat
(* Beats in Event
" Beats in Form

Event

Ewvents... Disable Auto-Stop

Qthers| Urk | Cal ™ Show Al
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Paroxysmal A fib

Nom ¥E | SVE Tag User Defined Tag

= N\ Single Beat
Mark Artifact X
TR > at AL L ") Beats in Event

P
Event| —~° | Event AFIB Start ) Beats in Form

Events...

Others| Unk ‘ Cal ™ Show all

Selected Beat: (Form 29 Beat 251 of 744) [Total Forms 164)
First Beat | << PrevBeat  NextBeat>>, All Beats l
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136 X - - N :
: "H : : uJ-lhl P Lt N
r‘—‘,\'x . k= g -
57+ : ' —
a1 137 132 137 137 116 123 123 ap 26 67 75 76 76
V5
V1
V3
N N N N N N N N N N N N N N
<
Range
Nom _E | e Tl el
Mark Artifact o
Pac ] At ( :l(:IB IIE[ZC " Beats in Event
Em!ntI = Event| — - N L " Beatsin Form
: vents... Yy
\/ —
Others| Uk | Cal | e
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The first maximum heart rate ercentAFlB| 4

Summary RR Intervals

Patient:  |HONG JONG SIK  Hours Analyzed: [23:43:43  TotalBeats: [105782 Other Beats: | Max| [2.00 sec: 10:39.03

RepottID: [BAS31C7DEDF3T RecordDate:  [3/27/2014 G [7 g Min | [0.31 sec 18:21:53 d1
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Summary Report
Report Number © 3A331CTDEQF12E Start Time 8:53.00 AM Tota Beats
Hours Analyzed 23:49 4% Unknown Beatls
Artitact 0:01:08 Other Baals
Report Date 232014 Percent AFIS

Test Date 3272014

Hear Rates Rate Dependent Events
Mir 52 BPM M 09:24:20-1 Sragycaoia Runs 0 Pxises
Max 137 BPM &t 11:58:50-1  Longest 0 beats 3t Longest 2.3 secs

Avg 74 BPM Min rate 0 BPMat R 12:52:38-1

ventricular Events Supraventricular Events
Total Seats 1 Couplets Tolal B2als s Coupiets
% Seals 0.0C Tripiets % Beals 0.01

Forms 1 Bigeminy Runs
AWVRAVR Runs
Longest

Vi Rate

V Tach Runs
Longest beats at Longes!

Vax Rate 8PM Max Rate

Max VEMInute 1 beals & 1 Max SVEMinute
Max VEHour 1 beals Max SYEHour
Mean VEHour Mean SVEHour

beats &
BPM

SVTach Runs

OO0 o0 onon
W w O oo

N

Er1000 AUE AN
oWV VSIS

Impressions and Findings

1. Rhythm analysis revealed paroxysmal atrial fibrillation. (percent
A fib 4%).

2. There were 2 episode of patient’s markers (palpitation) correlated
with Paroxysmal A fib.
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Atrial fibrillation

Patient:  [KIM KwiaN SIK, [ Hours Analyzed:
Report ID:_J 7DD102E  Record Date:

Rate

Aderage : [}l

[23:4510  Total Beats:
[12/26/2013

um | | 12%13;54:20 di

Minirum | 31 bpm: 05:31:00 d2

A" DANKOOK UNIVERSITY

The first mazimum heart rate

Summary

Unknown [
Beats: }

Bradycardia

Runs : [11 v

{99987

Percent AFIB | 100

RR Intervals
Other Beats: | Max !_2.7?5 sec: 00:03:43 d2
o
i

Min | | 0.25 sec: 14:24:38 d1

Pauses

Occurrences: (U g

Longest | [ 5 bts: 03:48:53 d2

Longest ; I

. {
Min. Rate| | 28 bpm: 05:30:57 d2

2R-R:
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Summary Report
Report Number © 8A9415TDCOF211D Start Time 31700 PM Total Beats
Hours Analyzed 23580 - HA Unknown Beats
Artitact 0 02:44 Cther Beats
Report Date C 2320 Percent AFIE

Test Date

Heart Rates Rate Dependent Events
Min 45 BPM at 01:21:40-2 Bradycardia Runs &1 Pauses

w  ZAM0| 9= ZX}O|A| Rate control
s - Resting : HR 70~90 BPM

% Bed

v - Mild exertion : less than 110BPM

Longes DeELS Bl

v Most of the rhythm was atrial fibrillation W|th

v ventricular response. (average HR 71 BPM).

Max veE/Minute . 1 Deals al 1 E2.00-1 Max SVEMinute i 0 beals at

M - -
o Most of the rhythm was atrial fibrillation wi
ventricular response. (average HR less than 60 BPM).

BRI e R R RATETE B REEE R R

! Most of the rhythm was atrial fibrillation wi
> ventricular response. (average HR more than 1007BPM).
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Tachycardia(PSvT, AT, A fib)

Atrial fibrillation , Atrial tachycardia Z2 Hloio] EM H M|
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Bradycardia(sss, block)

Arrhythmia Analyzer Setup

EBeat Detection | ST1 Measurement
Beat Labeling Ewvent Detection l Pacer &nal

T achycardia

Min. ¥T Rate I:I‘Dﬁz:' bpm

Min. ¥T Length |3  —= beats

Min. Tachy f bpm

Pause

Pause 3 r = 5
= — € 1 Minute e
I Use Sinus Rates

AFIB Detgction

D faultsr
[ S Ault

S
Ediatrics | E
et (R

Special —!

Indication(C-AV block):
Class I : 2 Ar0| ZHM AEHOf| A AR X|7|ZHO| 30|

S, O|EES0| 405 Oj2r2lF 2
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Sinus bradycardia

Bradycardia . ' 7 Range
Nom VE ‘ ) User Defined Tag

Mark Artifact
B | pye [ 258 AFIB Start
Euent} = Event PR A AN | IO Dlan A
, ‘ . ent Disable Auto-Stop

Others] Unk | € :
Others| Unk | Cal | Show Al

Single Beat
'* Beats in Event
" Beats in Form

Event List (176 of 681 Rems) (22 tagged) AutoT ag Longest ‘ Auto UnTag Longest | AutoTag Shortest |  Auto UnT ag Shortest ‘
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Summary Report

-

Hours Analyzed

Rate Dependent Events

Deals o

4 1"

Supe avertnodar Events
34 Ouglets
y 4%

onQe st beats o Longest 11 beats o
Max Rate { Sheg b Max Rale 122 B8PV

1. Symptomatic bradycardia with min HR was 35BPM while
awake.

2. The patient’s markers (dizziness) were correlated with
sinus bradycardia.

1 Deals 11

Conc> Symptomatic sick sinus syndrome.
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The first longest pause

Summary

Patient:  [J0 GWANG Hours Analyzed: " TotalBeats [101576

Unknown

Repot ID: [BAICOBTDRTETA RecodDate:  [12/872011 70" [g

Heart Rate Bradycardia

Average: |70 Runs : {121 v

Masinum | ‘111bpr|'|j15155j5[|d1 v Longest | | 266 bts: 16:50:0¢

Minimum ‘223:bpm: 06:1230d2 :J

Sinus pause

Other Beats:

-

o

Min. Rate [ £ bpm

Min | [0,

Pauses

A" DANKOOK UNIVERSITY
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Dy o

Swuper svertricul ar Events

433 COupiet s

445

dd 8

1. There were 14 episode of pause more than 3.0 sec,
longest pause 21.9 sec.

2. The patient’s markers(dizziness, chest tightness) were
correlated with sinus pause.

Conc> Symptomatic sick sinus syndrome.
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Sick sinus syndrome

=M = 2ot 35~402]9] sinus bradycardia, 3ZX ™ 29| pause

50| A= B% TUEA 0|¢= 2|0|5HX| = Bf=Ct

SJd1 AEo] s 40| ARSI X 2=2 Cf&0| EC.
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Second degree AV block

52 27

—]

A

Mobitz type I

Mobitz type II

AL Ty

User Defined Tag |

Mak Attfact |

l
: Aﬂ@‘o‘_taxt;{ (" Beats in Form

A" DANKOOK UNIVERSITY
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2:1 AV bl

Range
SVE Tag User Defined Tag
Mark Artifact
Art Refresh AFIB Start
Events...

" Single Beat
(¢ Beats in Event
" Beats in Form

Lal l ™ Show Al

Ewent List [41 of 166 items) (10 tagged) AutoT ag Longest ’ Auto UnT ag Longest I AutoT ag Shortest ‘ Auto UnT ag Shortest J

Time | Event [ Beats I Duration [ + Rate f Viewed ] Ta.. | [ Onset R... [ Onset R... [ Max Deviation [mm] ] Max Rate
11:03:35 d1 Bradycardia 740 1124.94 33 i
23:06:31 d1 Bradycardia 807 1272.09 33 ori
21:40:06 d1 Bradycardia 818 1254.02 33 o
23:34:34 d1 Bradycardia 831 135317 33 o
22:45:16 d1 Bradycardia 995 1486.41 33 i
00:20:25 d2 Bradycardia 1510 2232.47 33 ori

JI%§” DANKOOK UNIVERSITY I} DANKOOK UNIVERSITY HOSPITAL



Summary Report

Report Mumber A32107DC112422 Start Tima o BAE00 AM Tolal Beats 43038
Tagt Date 21287712 Hours Analyzes DB 43 Urinown Beals g Ly

342 Arlifact S i P Ciher Baats g —
qEF ort Date 2132012 Parcent AFIB -0
Hearn Rales Rate Dependent Events

&I Min 3 BFPM &t 12:30000-1  Bradycardia Runs ;154 SEN 1]

5 Plax 39 BERPM at 0m35:50-2  Longest 2711 beats 3 [2:15:30-2 Longest i 0.0 s=2cs
Avg 39 ERPM ki rate i 31 BPMat 1243481 a
entricular Evanta Supra venitricular Events
1 Tatal Seats D Coupless 0 | Total Baats : g Couplsts o

¥ Seats 0.0D Tripiets [n} % BesE X [0
Forme 0.0 Bigeminy Runs ]
ANRMIR Runs i

V3 Longest [ beatzz
Win Rate o BPM
W Tach Rurs b 2yTach Runs |
Lorgesl [ Deats at Longasl 0 beals at
Wax Rats I BEPM Max Rate 0 BPMat N
Wax VE/MInute [ bealz 3 Max SVEMInute 0 beatsat

AV Wax VEHour [ Dbeals - Max SVEHour 0 beals

Kean VEHour 0.0 Mean SVEHowr 0.1
VEMDOD [ SVWEMDOD 0.0

1. Main rhytm was 2:1 AV block with intermittent Complete AV block.
2. There were no ST-T change during monitoring.

- 3. There were patient’s markers (dyspnea,dizziness) during the
» holter monitoing. Most of the symptoms were correlated with ECG =
abnormality.

Eve
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C-AV block with wide QRS

59 1

I e P59 PO 2

'
Mia__al

.
L s YT

Wide QRS- QRS width 0.12"sec O] A}

i e B By

V3

Summary

—

Patient: {YU YEONG JUN, Hours Analyzed: [18:05:18 Total Beats: 40642

Report ID: @éﬁs:f_ocTaﬁ Record Date: ‘\?/24/265_ LIk

Beats: |2

Heart Rate Bradycardia

Average : ]3? Runs : {41 v

RA Intervals

Other Beats: | Max I‘I_BS sec: 03:4311 d2

—

— [t

Masimum | | 63bpm: 17:10:30d1  w|| | Longsst | [S662bts 04:35:17 2

=

Minimurn | | 33 bpm: 23212041 ] Min. Rate| | 33 bpm: 01:30:38 42

A" DANKOOK UNIVERSITY

5l

Min | [0.28 sec: 03:31:33 &2
Pauses

Decunences: |0 |

Longest ]

2R 1
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Block site

-Narrow QRS-
Supra His block SA node
ZI ™ pacemaker = AV node(40~60bpm/min) 7\
Bundle of -
-Wide QRS- His Left bundle

Infra His block
XX pacemaker= ventricle(20~40bpm/min)
90% O|AH0f|A| pacemaker A|=

4 Right bundle
AV node ———

Purkinje
fibers

A" DANKOOK UNIVERSITY



Rate Dependeni Events
2100
13

Veniricular Evens Supravertrioular Events

Tolnl Beuls

1. Complete AV block with wide QRS morphology(infra-his block).

2. Symptomatic bradycardia (Avg HR 34 BPM)

3. The patient’s markers (dizziness, chest tightness, dyspnea) were
correlated 24 hours ECG.

Conc> Complete AV block with ventricular escape rhythm
(Infra His block).

I~ DANKOOK UNIVERSITY HOSPITAL
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The first mazimum heart rate Percent AFIB 100

Summar;
L RR Intervals

Total Beats: i75§443 Other Beats: | Max |1_83 sec: 01:55:34 d2
Hkhown jo Min | [0.63 sec: 08:02.03 &2

Beats:
Pauses

Patient: [—BKEG LANG J&,| Hours Analyzed: f24:02:08

849B057DB1226 11/4/2011

Report ID: Record Date:

Heart Rate Bradycardia

Average : [—3‘9 Runs :

Masimum | | 58 bpm: 14:00:10 d1
Miriroum | | 33 bpm: 00:22:40 d2

Occurrences: rU

Longest 1

2R-R:

6 ™

Longest | [18182bts: 022907 d2 ]
5

5
5

b v

Min. Rate| | 33 bpm: 0223:07 42

I~ DANKOOK UNIVERSITY HOSPITAL




Mn rate

Ventricular Everts

Summary Report

ASLt act

Rate Dependent Events

5 Deats o

' BPM s

Supt avertrioda Events
Total Beats 14 ougiets

“ Beats

1. Most of the rhythm was atrial fibrillation with slow ventricuar
response(avg HR 39 BPM) & complete AV block.
2. The patient’s markers (dizziness) were associated 24 hours

ECG

Conc> Symptomatic atrial fibrillation with complete AV block.

A" DANKOOK UNIVERSITY
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MI with VT

i

Range

Nom || ¥E S

" Single Beat
B Pac + Beats in Event
Event| — e " Beats in Form

™ Showal

Ewvent List (80 of 6116 items) (2 tagged) AutoTag Longest | Auto UnTag Longest l AutaTag Shortest | Auto UnT ag Shortest

Time 1_ y = Beats Dural nn| Rate Viewed | Max Deviation (mm] | b
a 0
] 96.00
0 96.00
120.00
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Lown grade &/ (MIE E¢AL 9I&4d TH)

Ok VPC7}I gi=

1= 1A - VPC7} 3071/A|ZF 0|8, 17}/5 0|5}
1B - VPCZ} 307li/A| Z¢ Of 2k, 717 27l/& O] &

2= VPC 3071/A|Zt O] At
3E Multifrom VPC

45 4A - pair 2 couple
4B - VT(H =Xl 37[0] 42| VPC)

52 R-on-T ciAb
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Summary Report

2t Time
Hours Analyred

A et

Rate Dependent Events

Deals

M rate POM 0t
Ventricular Everts Supravertricula Events

Total Beats 81 wolels

» Doy

1. Rhythm was revealed frequent VPCs (lown grade 5)

2. Polymorphic VT was induced with R-on-T phenome
none.

3. The patient’'s symptom not analysis due to CPR state.
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MI with VT

(o I — Ry |
s (1EUe] f=E 5%)

SE A A|ZHE 102] 0] 42| VPCL} high grade 2f

ventricular ectopy beate= =2 AYE 1} 25 0| QIC}.
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[ Patient : - i lval;t—.;:tr;p Ch:1& 2& 3 z /;y;arr Date

i\ \ ‘r' \/ Yil
Youl frank” 20 23 b Y

119230341 continmpd | 25 murvsec, 1 0mm/mV

” 29 HR 23

Your Dwse: Jod 23 2000
19:40:23.1 Operator Solectod 24 pun/aoc, 10mm/mV

¥ 30 MR

Towt Dwier: Inl 23 2000
19:45:37.1 | i Operator Sclected | 25 mun/sce, 1 0Omov iV

Fet Bul 31 2000 ON 31 O%
M) e
A
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__Event Page - Ch: 1 & 2&3 Report Date .

“(')pcl".lul Selected
19:19:39-1

P AMA AR A A AA Ay s AR AN AP AN PP APAAIIALIAA, ALY P rrrr A AL NN BAS APt NI NS G ASNS NN NG AININANL A AT NAN e
ol | Y i 6 20t oo MYV TOTY ) Ao

AR P
19:20:09-1 2 o Y o S ey A AR A AAAAAATASAA A AL SASAUAL A S NAnsn )
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Holter ECG

El=

Ct
o

7| Indication0j| o}

I~ DANKOOK UNIVERSITY HOSPITAL

A" DANKOOK UNIVERSITY



EXERCISE ECG
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RPE
METs{a)

HR
Target HR
Max HR

HRxBF

A" DANKOOK UNIVERSITY




VPC

S 2 X2 50% oM 23A E/dotH
e Hip B2 WH(<1302]/2)0M E EEIH
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56/M A El @ £l chest tightness

RPE - HR 76
Protocol Bruce METs(a) 1.0 TargetHR. 139 I LVL 04 3LP 11
12-Lead Manual(simultaneous) Stage Rest 05:11 BF 1670 Max HR 76 V2 LVL 13 SLP 6
Supine Spd/Grd 0.0km'h 0.0% Previous BP —/— HRxBP 8816 V5 LVL 03 SLP &8

| VR
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RPE - HR 105
Protocol Bruce METs(a) 7.0 TargetHR 135 1l LVL 06 SLP 17
12-Lead Manual(simultaneous) Stage 200:5903:59 BP —f— MaxHR "o V2 LvL 00 3LP - -3
Spd/Grd 40km/h 12.0% Previous BP 150/72 HRxBP Ve LVL 03 SLP 10

R
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Protocol Bruce METs(a) 101 Target HR 139 Il LVL 00 SLP 26
12-Lead(simultanecus) Stage 3 02:50 08:50 BP 174/82 Max HR 124 W2 LVL 05 SLP 5§
Spd/Grd 54 km'h 14.0% Previous BP 161/73 HRxBP 21576 W5 LVL 0.1 SLP 18
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RPE - HR 148
Protocol Bruce 128  TargetHR 139 1I LVL 00 SLP 32
12-Lead FF{simultaneous) Stage 401:36 10:36 ——  MaxHR 148 V2 LVL 07 SLP M
Spd/ Grd 6.7 km/h 16.0% Previous BP 174/82 HRxBP V5 LVL 01 SLP 22

VR

N
!
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Protocol
12-Lead FF{simultaneous)

Bruce
Stage
Spd/ Grd

Recov 02:06
0.0 km/h 0.0%

RPE - HR 83

METs(a) 128 TargetHR 139 I LVL 1.0 SLP 30
BP 178/84 Max HR 150 w2 VL 08 SLP 11
Previous BP 174/82 HRxBP 47r4vs VL 05 SLP 21

A" DANKOOK UNIVERSITY
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RPE - HR 134
Protocol Bruce METs(a) 128 TargetHR 139 I LYL 04 SLP 24
10-second Rhythm FF Stage Recov 02:31 BP 178/84 Max HR 150 V2 LVL 08 SLP &
Spd/Grd 0.0 km/h 0.0% Previous BF 174/82 HRxBP 23852V5 LVL 02 SLP 17
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RPE - HR 146
Protocol Bruce METs(a) 128  TargetHR 138 Il VL 04 SLP 21
12-Lead FF(simultaneous) Stage Recov 02:36 BF 178/84 Max HR 150 V2 LVvL 06 SLP 3
Spd/ Grd 0.0 km/h 0.0% Previous BP 174/82 HRxBP 25988 V5 LVL D01 SLP 15

JI%§” DANKOOK UNIVERSITY | I} DANKOOK UNIVERSITY HOSPITAL



RPE - HR 94
Protocol Bruce METs(z) 128 TargetHR 139 I LVL -7TO05LP -E0
12-Lead(simultaneous) Stage Recov 07:00 BP 123770 Max HR 181 V2 LVL 53 SLP 50
Spd/Grd 0.0 km/h 0.0% Previous BP 115/69 HRxBF 11862 V5 LVL -353LFP -26
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Idiopathic RVOT VT
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52/M {H0j| @ EUff, S 2EH0|AM S ™ palpitation

RPE - HR 67

Protocol Bruce METs(a) 1.0 Target HR 127 1l LWL 0.2 SLP
12-Lead Manual(simultaneous) Stage Rest 00:55 BF 11971 Max HR 57 V2 LWL 15 SLP
Supine Spd/Grd 0.0 km/h 0.0% Previous BP —/—  HRxGP 7973 W5 LVL 0.0 SLP

JI%§” DANKOOK UNIVERSITY g I} DANKOOK UNIVERSITY HOSPITAL



RPE - HR 113
Protocol Bruce METs(a) 46 Target HR 127 I VL -08SLP
12-Lead(simultanecus) Stage 102:50 02:50 BP 142/59 Max HR M4 V2 VL 1.1 5LP
Spd/Grd 2.7 km/h 10.0% Previous BP 119/71 HRxBP 16046 V5 LVL -05SLP

A" DANKOOK UNIVERSITY



RPE - HR 126
Protocol Bruce METs(a) 4.6 Target HR 127 1l LVL -1.65LP 14
12-Lead Manual(simultaneous) Stage 200:3203:32 BP ——  MaxHR 126 W2 LVL 1.1 SLP 15
Spdf Grd 4.0 km/h 12.0% Previous BP 142/59 HRxBP Ve LVL -1.25LP 8

A" DANKOOK UNIVERSITY



RPE - HR 130
Protocol Brucs METs(a) 7.0 Target HR 127 Il LVL -1.65LP
12-Lead Manual(simultanecus) Stage 201:26 04:26 BP —/—  Max HR V2 LVL 09 SLP
Spd/ Grd 4.0 km/h 12.0% Previous BP 142/59 HRxBP Vb LVL -1.435LP

A" DANKOOK UNIVERSITY



RPE - HR 125
Protocol Bruce METs(a) 10.1 Target HR 127 Il LVL -1.3SLP
12-Lead FF{simultaneous) Stage Recov 00:50 BP 166/62 Max HR 145 V2 LVL 1.8 SLP
Spd/ Grd 0.0 km/h 0.0% Previous BP 155/60 HRxBP 20750 V5 LVL -1.2SLP

A" DANKOOK UNIVERSITY



RPE - HR 162
Protocol METs(z) 101 TargetHR 127 Il LVL -265LP 29
12-Lead FF(simultanecus) Recov 02:10 BP 166/62 Max HR 185 V2 LVL 26 SLP 50
0.0 km/h 0.0% Previous BP 155/60 HRxBP 26892 V5 LVL -16SLF 30

A" DANKOOK UNIVERSITY



PSVT

Sustained supraventricular premature beat= 23 A|

1~2%2| XM Q20| JHs3iCtm .
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k2 palpitation

RPE - HR 42
Protocol Bruce METs(a) 1.0 Target HR 133 11 LWL
12-Leaa manual(simultaneous) Stage Rest 01:02 BP 111762 Max HR 42 V2 LWL
Supine Spd/ Grd 0.0 kmv/'h D.0% Previous BP —/—  HRxBP 4662 W5 LWL

2014-03-20 10:20:32 25 mmiésec 10 mm/mV BWF On  MAF On  Line On 40Hz On Page 3
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RPE - HR 86
Protocol Bruce 4.6 Target HR 133 11 VL 0.0 SLP 14
1 02:50 02:50 121/58 Max HR 91 W2 VL 1.1 SLP T
Spd/ Grd 2.7 km'h 10.0% Previous BP 111/62 HRxBP 10406 V5 LVL 06 SLP 22

12-Lead(simultanecus) Stage

A" DANKOOK UNIVERSITY



RFE - HR 127
Protocol Bruce METs(a) 1001 Target HR 133 1l LVL -1.3SLP 24
12-Lead(simultaneous) Stage 3 02:50 08:50 BF 162163 Max HR 128 W2 LVL 0.6 SLP 6
Spd/Grd 5.4 km/h 14.09 Previous BP 132/58 HRxBP 20574 W5 LVL -04SLP 20

2014-03-20 10:30:19 25 mmi/sec 10 mm/mV BWF On  MAF On Line On  40Hz On Page 6
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RPE - HR 135
Protocol Bruce METs(a) 101 Target HR 133 Il LVL -1.85LP
10-second Rhythm FF Stage 16 09:16 BP —f—  Max HR 135 V2 LVL 1.1 SLP
Spd/Grd km/h 16.0% Previous BF 162/63 HRxBP V5 LVL -06SLP

2014-03-20 10:30:45 25 mm/sec 10 mm/mV BWF On  MAF On Line On 40Hz On Page 7

JIMi5” DANKODK UNIVERSITY (o) JIL%” DANKOOK UNIVERSITY HOSPITAL



Atrial fibrillation

RPE - HR 261
Protocol Bruce METs(a) 101 TargetHR 133 11 LVL -0.7SLP -23
12-Lead|simultaneous) Stage Recov 00:00 BP —f— MaxHR V2 LVL -0.4SLP 13
Spd/ Grd 1.9 km/h 0.0% Previous BP 162/63 HRxBP V5 LVL -0.1SLP -19

2014-03-20 10:31:05 25 mm/sec 10 mm/mV BWF On  MAF On  Line On 40Hz On Page 10
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RPE - HR 82
Protocol Brucs METs(a) 10.1 TargetHR 132 1l LVL -0.15LP 16
12-Lead(simultaneous) Stage Recov 03:00 BP —{—  Max HR 283 V2 VL 14 SLP 21
Spd/Grd 0.0 km/h 0.0% Previous BP 121/64 HRxBP Ve LVL 03 SLP 17

JJMi” DANKODK UNIVERSITY U~ DANKOOK UNIVERSITY HOSPITAL



RPE - HR 88

Protocol Bruce METs(a) 101 Target HR 133 Il LWL
12-Lead(simultaneous) Stage Recov 05:00 BP 148/84 Max HR 263 W2 LVL
Spd/Grd 0.0 km/h 0.0% Previous BP 157/89 HRxBP 13024 V5 LWL

JI%§” DANKOOK UNIVERSITY | I} DANKOOK UNIVERSITY HOSPITAL



RPE - HR "7
Protocol Bruce METs(a) 101 Target HR 1332 1l LVL -095LP -4
12-Lead(simultaneous) Stage Recov 11:00 BP 107/79 Max HR 263 W2 LVL 14 SLP 10
Spd/ Grd 0.0 km/h 0.0% Previous BP 106/78 HRxBP 12519 V5 VL 025 1

I~ DANKOOK UNIVERSITY HOSPITAL
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Atrial fibrillation
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RPE - 40
Protocol Bruce METs(a) 1.0 Target HR 152 Il LVL 03 SLP
12-Lead Manual(simultaneous) Stage Rest 01:00 BP 100067 Max HR 40 V2 LVL 1.3 SLP
Supine Spd/Grd 0.0 km/h 0.0% Previous BP —'— HRxBP 4000 w5 LVL 0.3 SLP
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RPE - HR 111
Protocol Bruce METs(a) 46 Target HR 152 Il LWL 05 SLP
12-Lead(simultaneous) Stage 1 02:50 02:50 BP 13376 Max HR "5 w2 VL 1.2 SLP
Spd/Grd 2.7 km/h 10.0% Previous BP 100/67 HRxBP 14763 V5 LVL 09 SLP

A" DANKOOK UNIVERSITY



RPE - HR 126
Protocol Bruce METs(a) 70 Target HR 152 I LVL 0.3 SLP
12-Lead|simultaneous) Stage 2 02:50 05:50 BP 137172 Max HR 127 V2 LVL 11 SLP
Spd/Grd 4.0km'h 12.0% Previous BP 133/76 HRxBP 17262 V5 LVL 06 SLP

A" DANKOOK UNIVERSITY



RFE - HR 145

Protocol Bruce METs(a) 10.1 Target HR 152 Il LWL
BP 141/66 Max HR 146 V2 LVL

12-Lead(simultaneocus) Stage 3 02:50 08:50
Spd/ Grd 54 km/h 14.0% Previous BP 137/72 HRxBP 20445 V5 LWL

A" DANKOOK UNIVERSITY



RPE — HR 167
Protocol Bruce METs(a) 12.8 TargetHR 152 11 LVL 05 SLP ] |
12-Lead(simultaneous) Stage Recov 00:00 BP —/—  Max HR 167 W2 VL 21 SLP 39
Spd/Grd 1.9 km/h 0.0% Previous BP 141/66 HRxBP — VB LVL 08 SLP 36

ie.
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RPE -- HR 120
Protocol Bruce METs(a) 12.8 Target HR 152 I LVL 1.8 SLP &0
12-Lead|simultaneous) Stage Recov 01:00 BF 137/63 Max HR 167 W2 VL 26 SLP 50
Spd/Grd 0.0 km/h D.0% Previous BP 141/66 HRxBP 16440 W5 VL 1.6 SLP 50

A" DANKOOK UNIVERSITY




RPE - HR 93
Protocol Brucs METs(a) 128  TargetHR 152 Il LVL
12-Lead(simultaneous) Stage Recov 03:00 BP 142/68 Max HR 167 V2 LVL
Spd/Grd 0.0 km/h 0.0% Previous BP 137/63 HRxBP 13206 V5 LVL

JI%§” DANKOOK UNIVERSITY | I} DANKOOK UNIVERSITY HOSPITAL



77/M CH2}Z= syncope

Protocol Bruce METs(a) 1.0 Target HR 122 1l LVL -0.55LP 3
12-1 ead Manual{simultaneous) Stage Rest 011-3R8 RP —/—  Max HR : V2 IVl 0/ SIP A
Supine Spd/Grd 0.0km/h 0.0% Previous BP —/—  HRxBP V5 LVL -0.2S5LP 3

A" DANKOOK UNIVERSITY



RPE -- HR 39
Protocol I METs(a) 46 Target HR 2 I VL -0.9SLP 6
12-Lead FF(simultaneous) age 101:1201:12 BP —/— Max HR 47 V2 LVL 0.1 SLP 10
2.7 knvh 10.0% Previous BP —/ B -— V5 LVL -04SLP 8

| aVR

" L' 'n"l Ni l\.i e T Jw\:\;. el ‘f\\,, ‘r ’ : \fﬁ»,—..'m-r\lﬂ \-\_,_,1‘1 Lﬂ.ﬁ.“’-_/‘.« (A.',r '-\‘\.-l\_..,..__'.\.‘.,— P

]‘¢| \ \

i

.I Ian

| A
Lol rtoon -vv~,1L AN ;N\"t
4 v

uERRE

JI%§” DANKOOK UNIVERSITY I} DANKOOK UNIVERSITY HOSPITAL



RPE -- HR 36
Protocol Bruce { ) b Target HR 122 Il VL -14SLP
12-Lead(simultaneous) Stage Recov 00:00 —/— MaxHR 73 V2 LVL 1.2 SLP
Spd/ Grd 1.9 kmvh 0.0% Previous BP 138/62 HRxBP — V5 LVL 03 SLP
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RPE -- HR
Protocol Bruce METs(a) 46 Target HR I LvL -1.7SLP

12-Lead(simultaneous) Stage Recov 01:00 BP 134/57 Max HR V2 LVL 19 SLP
Spd/Grd 0.0 km/h 0.0% Previous BP 138/62 HRxBP V5 LVL -16SLP
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Protocol
12-Lead(simultaneous)

Bruce
Stage
Spd/Grd

Recov 05:00
0.0 km/h 0.0%

Previous BP —

HR
Target HR
Max HR

34
122

I LvL
V2 LVL
VE LWL

A" DANKOOK UNIVERSITY




Block site

-AV blockO| S HE| =A<
Supra His block
2T ™ pacemaker = AV node(40~60bpm/min)

-AV blockO| HH3}7t Qi AL}t 2otk = ASL-
Infra His block
E I ™ pacemaker= 44l % (20~40bpm/min)
90% O] &H0f| A pacemaker A|=

SA node 7\
Bundle of -
His

AV node

Left bundle
Right bundle

Purkinje
fibers

A" DANKOOK UNIVERSITY
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62/M UIMEE| 0] BH

Synco e(20-.-_—)

Protocol
12-Lead Manual(simultaneous)
Supine

Rest 01:29
0.0 km/h 0.0%

1.0

HR
Target HR

108/60 Max HR

Previous BP —/—

HRxBP

I LvL
V2 LVL
VB LVL

1.3 S5LP
26 SLP
1.1 SLP

A" DANKOOK UNIVERSITY




RPE — HR 80
Protocol METs(a) 4.6 Target HR 135 Il LVL 1.0 SLP 15
12-Lead(simultaneous) 102:5002:50 BP —/— Max HR V2 VL 2.3 SLP T
27 km/h 10.0% Previous BP 108/60 HRxBP Ve LVL 09 SLP 13

A" DANKOOK UNIVERSITY



RFE - HR a7

Protocol Bruce 7.0 Target HR 135 Il LVL 0.5 SLP
12-Lead(simultaneous) Stage 2 02:5005:50 133/60 Max HR 100 w2 LVL 2.3 SLP

Spd/ Grd 4.0 km/h 12.0% Previous BP 141/61 HRxBP 12901 V5 LVL 0.0 SLP

2013-05-02 10:59:45 25 mm/sec 10 mm/mY BWF On  MAF On  Line On  40Hz On Page 5
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RPE - HR 114
e o o Protocol Bruce METs(a) 10.1 Target HR 135 I VL 0.0 SLP
12-Lead(simultaneous) Stage 3 02:50 08:50 BP 154/65 Max HR 114 W2 LVL 22 SLP
Spd/ Grd 54 km/h 14.0% Previous BP 133/60 HRxBP 17556 W5 LVvL -1.0SLP

rf-‘

2013-05-02 11:02:45 25 mmfsec 10 mm/m% BWF On MAF On Line On 40Hz On Page 6

A" DANKOOK UNIVERSITY



RPE - HR 108
Protocol Bruce METs(a) 12.8 Target HR 125 1 LvVL -025LP
12-Lead FF(simultanecus) Stage Recov 00:40 BP 169763 Max HR 140 vV2 LVL 40 SLP
Spd/ Grd 0.0 km/h 0.0% Previous BP 154/65 HRxBP 18252 W5 LVL -055LP

2013-05-02 11:05:35 25 mmisec 10 mm/mV BWF On  MAF On Line On 40Hz On Page 8
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RPE - HR 0
Protocol METs(a) 12.8 Target HR 125 11 LVL -0.45LP 16
12-Lead FF(simultaneous) Recov 01:17 BP 169763 Max HR 140 w2 LWL 3.7 SLP 10
0.0 km/h 0.0% Previous BP 154/66 HRxBP Ve LVL -0.3SLP 14

2013-05-02 11:06:12 25 mm/sec 10 mm/mV BWF On  MAF On  Line On  40Hz On Page 12
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RPE - HR -
! Protocol Bruce METs(a) 12.8 Target HR 135 I LVL -1.85LP -2
12-Lead Manual(simultaneous) Stage Recov 01:36 BP 169/63 Max HR 140 w2 LVL 4.1 SLP -5
Spd/Grd 0.0 km/h 0.0% Previous BP 154/65 HRxBP W5 LVL -0.6SLP 8

2013-05-02 11:06:31 25 mm'sec 10 mm/mV BWF On  MAF On  Line On 40Hz On Page 13

JIMi5” DANKODK UNIVERSITY (o) JIL%” DANKOOK UNIVERSITY HOSPITAL



RFPE - HR 44
! Protocol Bruce 12.8 Target HR 135 11 LVL
12-Lead Manual(simultaneous) Stage Recov 01:49 169/63 Max HR 140 w2 LWL
Spd/Grd 0.0 km/h 0.0% Previous BP 154/656 HRxBP 7436 W5 LVL

2013-05-02 11:06:44 25 mmisec 10 mm/mV BWF On  MAF On Line On 40Hz On Page 14

JI%§” DANKOOK UNIVERSITY s I} DANKOOK UNIVERSITY HOSPITAL



RFE - HR 49

' Protocol Bruce METs(a) 12.8 Target HR 135 1l LVL -20SLP
12-Lead(simultaneous) Stage Recov 03:00 BP 98/43  Max HR 140 W2 LVL 30 SLP

Spd/Grd 0.0 km/h 0.0% Previous BP 169/63 HRxBP 4802 V5 LVL -2.15LP

/\

/
[
T
\

/ N

=

2013-05-02 11:07-55 25 mmfsec 10 mm/mV BWF On  MAF On  Line On  40Hz On Page 15
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RFE - HR 54

i Protocol METs(a) 12.8 Target HR 1256 1l LWL
12-Lead(simultaneous) Recov 05:00 BP 109753 Max HR 140 W2 LVL

0.0 km/h 0.0% Previous BP 98/43 HRxBP 5gBe W5 LWVL

2013-05-02 11:09:55 25 mmvsec 10 mm/mV BWF On  MAF On  Line On 40Hz On Page 156

A" DANKOOK UNIVERSITY
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Take home massage

Aohoq,

210] Q2= Non -invasive study HE{ A
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Invasive study
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