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Electro-cardio-gram

The picture of the heart’s electricity
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Hardware — machine, printer, electrode
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Electrodes to patient

R 77 . Aceelerated junctional rhythm
_ RSR' in V1 or V2, probably nommal variant
. ST elev, probable normal early repol pattern
QRSp 91 § - Baseline wander in lead(s) V6
or 369
ore 418
-- RXIS -
Fa :: . - ABNORMAL ECG = Standard 12
Previous ECG:07-0ct-2015 05:29:15 - Normal Unconfirmed
K. Chulal rial = CICU (123-12600-00) ot
I R 1 4 [
| ] | | I |
S e B B D o o Ve s P P | (S|SB 50| B B | e
| | 1 il |
I L
) | | il
SNt HESR | 52N IGHSR SRR [ PECN BRRR BRES L"———'f————. S i oy ] ]
3
BSSRE  RRG g fe ne=
w |
] | | | | | 1 | 1 il
1 I | J 1 A I i I
Devica: Speed: 25 mm/sec Linb: 10 m/av Chest: 10 ma/av ¥ 50~ 0.15-100 &z PEIO0B CL 72

Print out graft of time vs. voltage



Antenna 1

Theory — Athena (looking anta signal only on that direction), signal is a vector
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Theory — Athena (looking anta signal only on that direction), signal is a vector
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Signal # depolarize 34w lead luu i
lead wunansdyayrailu positive
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Theory — Athena (looking anta signal only on that direction), signal is a vector
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Test
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_ Junctional rhythm

~___Ventricular rhythm

Special cell with automaticity
Sinus 60-100 bpm

Junctional 40-60 bpm
Ventricular  20-40 bpm
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SA node —
'\ _Bundle of His
AV node —
" Left bundle branch
"Right bundle branch

Special condpathway - SA node, AV node, His buddle, LBBB, RBBB
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DESCRIBE INTERPRETE MANAGEMENT

Step-by-Step approach
1. Calibration

. Rate
Axis
Rhythm

P
PR

Qr

10. ECG diagnosis
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i IaVL vz V5 ﬂ
I I |

1 IaVF IV3 IVE |
| = o S R

25 mmisec 10 mm/mV 0.05-150 Hz
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Standard calibration
2. Rate Standard calib
1 5 big b =1
How many beats per minute? g boxes = 1 sec

1 big boxes = 0.2 sec
60 3un7iaa 300 bog box

£ QRS 5 bigbox  lu1 wnil dufless
—>300/5=60bpm

£ QRS 9n 3 bigbox 1 il fufiafe

300/ 3 =100 bpm

RATE = 300

a3y

2. Rate
How many beat per minute?

RATE = 300 300 =91 bpm
. 3.3

l |
PR B R
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Extreme axis deviation e o, LEFE XIS dnvlatlan.
(180°t0-90°) . ] T, (90" to-30°)
.-"l A
avL

aVR iso

Normal axis
Right axis deviation (-30° to 90°)
(90° to 1807)

mn ; I
avF
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SHORT CUT

* Positive QRS in lead |
* Positive QRS in lead |l
= NORMAL AXIS

Pasitive Pasitive MNormal axis

Pasitive Negative Left axis deviation

Negative Positive Right axis deviation QVF
Negative Negative Usually extreme axis deviation* B
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25 mm/sec 10 mm/mV 0.05-150 Hz

i IaVL V2 V5 ﬂ
I I |

] IaVF IV3 IVE |
A~ A
| .ﬂ
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RS

Q
Regularity : Selected examples
complex

Regular Narrow Tachycardia - Sinus tachycardia

- Supraventricular tachycardia (SVT)
- Atrioventricular nodal reentrant tachycardia (AVNRT)
- Atrioventricular reentrant tachycardia (AVRT);
orthodromic type
- Atrial tachycardia (AT)
- Adtrial flutter

Regular Wide Tachycardia - Ventricular tachycardia

- SVT with bundle branch block, aberrancy or
pre-excitation

- AVRT; antidromic type

- Pace rhythm

Regular Narrow Bradycardia - Sinus bradycardia

- Junctional rhythm

Regular Wide Bradycardia - ventricular rhythm

Irregular Narrow Tachycardia - Atrial fibrillation
- Multifocal atrial tachycardia (MAT)
- Atrial flutter (with variable conduction)

Irregular Wide Tachycardia - Ventricular fibrillation
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5. P wave = Arial depolarization

Positive in |, aVF ﬁ,\_ﬂ_/_\_
Normal _’\__J\_/‘L

< 3 small boxes

P wave

<2.5mm
V1 aVF

5. P wave = Arial depolarization

Normal < 3x3 small boxes, positive in Il, AVF
Abnormal ATRAIL ENLARGEMENT

Peak P Jk/\ﬁ

Limb leads

Broad, notched P,
biphasic P (V1) (-\J

Limb leads V1
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AV block ECG
Normal i | ‘\I ; i ||:L I“
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6. PR interval = AV nodal conduction delay

From beginning of P to beginning of QRS
Normal < 5 small boxes

* First degree AV block i et i
(All P conduct QRS but not A ” AR ’\ 5 f\ I f\ A
Prolong PR) T gse I e a7y
Constant, prolong PR > 5 small boxes %26 %ec = [026sec | 1026 sec | 1026 sec

* Second degree AV block
(some P dose not conduct QRS)

* Mobitz | (Wenckebach)

) et

(prolonging PR then drop) HP A

SopRLLCLIPR PR PR
* Mobitz Il
(constant PR then drop) it ] ‘ f

) Ve \

N | 1 .1 i §
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* Third degree AV block
(no conduction at all)
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Chest: 10 mm/mV F 50~ 0.5-40 Bz W PH100B BCL
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7. QRS complex: I amplitude = hypertrophy
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7. QRS complex: Ventricular depolarization
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LEBB iEch

- RsR’ slurred, naiched in V5, V8 [

- Overall negative GRS in V1 T

REBE

- RS8R In V1, V2 i |

- Overall posilive QRS in V1 L N—— bl
U

If QRS duration is > 3 small boxes {120 ms}, it is "complete” bundle branch block.

‘.,

8.1 ST segment
Normal: not elevate, or depress
ST depression, ST elevation
Abnormal in ischemia // electrolyte // drug //
Abnormal depolarize (BBB, hypertrophy)
Other abn reporalization
8.2. T wave
Normal: Upright
Inverted T
Abnormal in ischemia, electrolyte, abnormal reporalization
10. QT interval
normal < % RR, QTC = QT (in ms) / VRR(in sec)
Prolong QT
Normal : Men < 440 ms, female < 460 ms
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ST-T
changes

secondary
to NSTEMI

15-Jun-17

Horizontal,
down-sloping
ST depression

ST elevation
convex,
tombstone

Pathologic Q

Old/remote [EECESTIEN=
MI and 1 mm
in 2 leads)
Rate 72 Sinus rhythm, normal P axis, V-rate 50- 89
PR 151 Extensive anterio ot ute (LAD)......... e ST 20.20mV, V1-VE
QRSd 97 >>> il <<<
(18 385 O C. ...2011-12-18T18:11:42 484375-05:00
QTe 422 R ted b
Axes equested by
P 68
QRS 55
-1
ABNORMAL ECG Unconfirmed diagnosis
I aVR V1 \/4
I l ! I I \ . |
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25 mm/sec 10 mm/mV 0.05-150 Hz
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Lead locations (wall)

Lateral

I (+60%
aVF

(4507

Point downward V3
T wave .
. . except in
inversion
aVR and V1.

Normal M < 440 ms

QT F < 460 ms
interval less than half RR
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10. ECG diagnosis (need pattern recognition)

* PAC premature atrial contraction

* PVC premature ventricular contraction
* Hyper K

* Digoxin

* Pericarditis

* WPW

* COPD

* Pacemaker

26
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ARRHYTHMIA

Home work Atrial fibrillation // Atrial flutter
VT // VF
PAC// PVC

-
REC
MADE EASY
John R. Hampton

» hiipi//e-learning.md.chula.ac.th
5182%1 3000618 Individual Study in Medicine/57-3000618-04
EKG for 4th Yeor Medical Students

Coming soon ... ECG mgbillerapplication
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Narrow QRS complex
Irregular
Tachycardia
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There are multiple foci in atria that
send out signal at random and very
fast pace, some signals conduct
ventricles
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Wide, irregular  ‘vientricular fibrillation

arrhythmia

Sinus Tachycardia

Sinus Bradycardia -
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omms  lmmmV  40Hz  005C  125L2% (D033 EID:366 EDT:- 10:58 16-MAY-2005 ORDER.

Premature Atrial Complex

Fibrous
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Premature Ventricular complex
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