BASIC ECG Interpretation
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- Bipolar limb leads dnaAausinedngd Infnszudne2qnaasian/an

Lead 1 SaANAANT TN L1 18- L ataqn
Lead 2 SaANA1 AN IR 8- L0
Lead 3 SapNA1 AN I Ia9E 8- Laug e

- Unipolar limb leads Javoltageria1/an Wauiy central terminal%ﬂﬁﬁﬂﬂ?\lﬁ%‘ﬂu@uﬂr
Lead aVR 1A voltage 1aNLa1UIN (aﬁﬂeleotrical augmentation 50% )
Lead aVL A voltage Tt
Lead aVF  9A voltage w9218l

- Chest leads 'vaoltageiuLLuQhorizontal plane:unipolar leads
Lead V1-V6 1n voltage'ﬁlfﬂmﬁi’]ﬂﬁlW—V6 Wiauiy  central terminal  (indifferent
electrode)
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1. 54A& Node
2. Atria

sﬁ’]LLmiwiijmleadsﬁﬁmum 3. AV node

4_ His bundle, bundle branches,
Purkinje fibers

. Yentricles

_ Wentricles (repolarized]
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1. 54 node discharge
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SA node

Intraatrial
Pathways

2. Right and Teft atrial
activation: P wave

I, dctivation of AY
node and bundle of His:
MNa deflection

4d . Septal activation:
Onset of QRS comples,
initial septal Q wawe

4B Left ventricular free
wall activation:
Insctiption of QRS
carnple:

5. Full ventricular
activation : Mo deflection

&, Ventricular
repolarization: His
Furkinje T wawve

Purkinje
fibers

L

7. Late wventricular
repalarization: His
Furkinje U wawve
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Calibratjon signal

i WINAL 1Tmm

ANHLTINTZANEYINAL25mm/sec AY1IU 1199

e WANgATUWILEUALYNALI1/25v700.04seC

THUUIAINIATFIN 1mV=10mm Taedainn 16

F10 mm

amvy M0 calibration signal

AatiuneaumlaNaECGYNATIFRdcheck paper

F - speed(97LATENTANANECG waveformAndeiaLng
0.04 sec VIaMnA) uaz calibration signal(giitracings)sing
|
0.20 sec

Vectorcardiogram
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Basic ECG
1.Rhythm
2.Rate

3.P wave

4.PR interval
5.QRS interval
6.QRS complex
7.ST segment
8.T wave

9.U wave
10.QT duration
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1.Rhythm Un#wtli sinus rhythm
2.Rate  1nf 60-100 AFY/UNT
uaneug 1A 1 Feudngn= 0.04 sec;1 edlugy = 5 T8aangn = 0.2 sec

N12ATUINL rate

389 1 rate= 1500/ANUNUTAUANTLUINNQRSNFANY 260
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300 250 214 187 167 150
100 94 88 83 79 75
60 58 56 54 52 50
43 42 41 39 38 37

33 33 32 31 31 30
359 3 rate = AU cardiac cycles Tu
3.P wave

- \imann atrial depolarization Inei3u
a1n SA nodenszang ldsiaright

. . aa
atrium&left atrium HnFn1avector 11
Tunwrasuazidaslinietredag
- dnAnd19luiAn0. 12sec
- Undiviasalulead 1,2,V4-V6,aVF
waz Wanad lilead avR

- variable in 3,aVL,other chest leads

300
150
100
75
60
50
43
37
33
30

136 125 115 107 100
71 68 65 62 60
48 47 45 44 43

37 36 35 34 33

5secsx 12
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Generation of the P wave ‘With normal sinus rhythm, the atrial
depolarization vector is directed from the right atrium to the left atrium
and downward towards the A% junction (arrow). As a result, the P wave
will normally be upright in lead || and negative in lead a¥R.



4 PR interval

- \ina1n atrial depolarization(P wave)uaz n13delayn13uin lfnua9AV junctional area(AV

node&His bundle)

- 1Unf 0.12-0.20sec(3-510948N)

5.QRS interval

- \fimannventricular depolarization;1n# 0.06-0.10sec(1184A59-2989A5)

6.QRS complex
-Normal Q Tdmasiiu
0.03 sec

-Q 1WA 1-2mm wu'ld
UnBilu lead 1,aVL,
aVF,V5, Ve

-Deep QS or Qrwulé
UnBlu lead aVR

Qs vneasany g

lead 3,V1,V2

QRS axis

- QRS axis normal 0-90 degree(QRSaxis in frontal

plane)

- QRS voltage UnAaz>5mm in limb leads Laz>

10mm in chest leads

- Rwave progression Un#R uaz S wave azil

aupInatAeiululeadV3-Va(transition zone)

Generation of the QRS complex ‘Yentricular depolarization can be
divided into two major phases, each represented by a vector. Fanel &: The
first phase {(arrow 1) denotes depolarization of the ventricular septum,
beginning on the 1eft side and spreading to the right. This process is
represented by a small "septal” rwave in the anterior-posterior Tead Y1
and a small septal g wave in the left-right Tead Y&, Panel B:
Simultaneous depolarization of the left and right wentricles (LY and RW)
constitutes the second phase. This second vector (arrow 23 is oriented to
the left and posteriorly, reflecting the electrical predominance of the
LY. The net effect is an 5 wave inlead %1 and an R wave in lead Yo.

Left axis
deriation
Extreme axis
deviation

PNLIIR N9 QRS axis




plead1&VF  dlead1ifluuan lead aVFiluuan > normal axis
tnleadiiluay  lead aVFLiiluuan > right axis deviation
fleadtifluunn lead avFiluay lead2ifluay > left axis deviation
flead1iluay lead aVFlual > indeterminate axis
MuazBaanianaxisiiiuasdn azlingndedmiuneung HesnnaAaudnaaziaanifiull
7.ST segment
- dnfegluuuiReaiisoslectric linevidegaviasndnuuadnidniion uasnigalslafu
1mmustandard leads walsifuzmmliichest leads wazinfnnldlaiiAu0 5mmanuwa
isoelectric
- givinAaslAsdndeasianannauliAuT wave

8.T wave

\NAANventricular repolarization

Una upright T lead1,2,V3 to V6 ,inverted in aVR

variable in lead 3,aVL,aVF,V1,V2(inverted T in V1,V2 W‘lel,ﬁ?f‘i_i’aﬂ)

7113191nA T wave azuuuazlianunnsidnios

AYNNGILNA l3{tid 5mm in limb leads 13dtAw10mm in chest leads

9.U wave
Undnulalulead V2-V4 auiatiasndn 0.2mV uazdinanisluniadaaiuT wave

10.QT interval 4nd QTc luifu 0.44sec

o

QTc =aT/VRR interval(RR interval Aasx8121N93519719R wavenuR wavenaniumuagiilusec)

N15nilanNaECG

_azfesurlanaidndryasdauien cardiac rhythmiaeesls 2.mmﬁmﬂnﬁm’quﬁluj
189ECG waveform faageanisulana 1y
- sinus tachycardia,occasional PVC’s,otherwise normal
- atrial fibrillation with moderate ventricular response,non specific T wave changes

- atrial tachycardia,LVH with secondary ST-T changes
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P wave

Un# upright in 1,2,V4-V6,aVF uae inverted in aVR;variable in 3,aVL,other chest leads

a Qd‘ v
ﬂQWNNQﬂﬂﬁmﬂ’)ﬁ‘E

P1 fAnleadtin

- P(QRS) positive in aVR;negative in aVL,1
DDX 1.441 electrodes Wauefnenq
2.dextrocardia wih situs inversus(az@au V1-v6Aael)
3.ectopic atrial or AV junctional rhythm

P2 Left atrial enlargement sinwulugiael mitral stenosis

1 209AlsznauAn

- P mitrale Ag P waveﬁﬂf’iﬂszmm(OﬂZseC) LL@::fInotching(significant if peak to peak >
0.04sec)in limb leads

- diphasic in V1T,mf;lLﬂW%’&'Qu‘ﬁlLﬂunegativeslwqj(ﬂ mm)

A 1 1 dJ o A 1
nsoliag9lnaeNauiasNnEengn

“left atrial abnormality” Normal Right Left
P3 Right atrial enlargement sinwwlugilae RA
I H:\ /LA _/\z_’m N )—A
COPD,pulmonary HT SN SN
- P pulmonale ﬁ@ﬁtall,peaked P wave " FI_A/\/- A
v
49>2.5mmlulimbwzaprecordial leads 1 J\L:_ ™ ‘/\/'
LA
PR interval

1nA = 0.12-0.20 sec
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a Q-dl v
mmwmﬂﬂmwmig

PR1 First degree AV block

- PRinterval>0.20sec 3anqni prolonged PR interval

- @WBja8Y prolonged PR interval 4iun
1.First degree AV block
2.Trifascicular block(eg. CRBBB,LAHB,prolonged PR interva|:§delayed conduction in
posterior fascicle)

3.Hyperthyroidism 114918

4 Normal variation

5 omnfr 10 mafml |l-‘ m 0.5 Hx = 46 H:z I|| 184227

Trifasicular’ block

PR2 Short PR in WPW syndrome delta

- R WAVE
- PRinterval<0.12sec 74N short PR interval PJ\L\_
N

- @R short PR interval laun

short PR

1.AV junctional and low atrial rhythms

2. Wolff-Parkinson-White syndrome(WPW syndrome or preexcitation syndrome)

- azLiull delta wave Tudauntingaaas QRS complex #3gll
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3.Lown-Ganong-Levine syndrome(LGL syndrome)

4.glycogen storage disease type ll(Pompe’s)

5.HT 1991 9. Duchenne muscular dystrophy
6.normal variation 10.HOCM

7.Fabry 's disease

8.pheochromocytoma

e s i R e o
H_AJ\\JJL_‘.JJ\__,JJL_JLALJK\_
;11 SHESE IHSES HEEE RERE EiER

A .
L LLJL L L
M 1 L - . 7 5 S A7, 1 D, 1

Localising the accessory pathway

=
=

Wolf-Parkinson-White syndrome

LOCATION V1 V2 0ORS axis
» short PR interval, less than 3 small squares (120 ms) |I_3ﬂ|:1plI:IStEI‘EIISE|Jta| (type A) +ve -IH;‘E left
+ slurred upstroke to the QRS indicating pre-excitation (delta wave] Irlla?t ::af:f;la (E:’;J';E[:B)) _;:g f\?e ‘ianf‘eriur (90 degrees)
» broad ORS tight posteroseptal e -ve left
+ secondary 5T and T wave changes anteroseptal -yp ~ve normal

Note:PR segment= end of P & beginning of QRS

Unf azatflululisoelectric a1aazdisplaced in atrial infarction,acute pericarditis
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QRS complex

1IN/ interval = 0.06-0.10 sec

a Q-dl v
ﬂ’)’ﬁ\lwﬁ]ﬂﬂf)’mﬂ'ﬂ’j‘g

QRS1 Low voltage

- average voltage in limb leads<bmm,chest leads<10mm

DDX causes of low voltage

1. diffuse coronary disease

2. heart failure

w

pericardial effusion(triads:low voltage,ST elevation,electrical alternans=alternating
amplitudes of QRS)

acute pericarditis

chronic constrictive pericarditis(low voltage and inverted T)

myxedema

primary amyloidosis

© N o o &

myocarditis 9. emphysema,generalized edema,obesity

QRS2 Left ventricular hypertrophy

Criteria 1.Rin V5 or V6+S in V1(V2) >35mm (Sokolow & Lyon)
2.RinV5or V6 >26mm
3.Rin1+Sin3>25mm
4R+ SinanyVlead >45mm
5.RinaVL >11mm
6.Rin aVF >20mm

7.RinavVL+S in V3 >28mm lugane > 20mm lugues (Cornell)

QRS3 Right ventricular hypertrophy

- R>Sinlead V1,v2 (tall R)

- right axis deviation




An 83 year old man with aortic stenosis.

e e B e e B e

Left ventricular hypertrophy (LVH)

17-0T 1000 (23 )
Femals Casesiing
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1987 Frank G. Yanowitz, M.D.

Right ventricular hypertrophy (R¥H)

ANNATDY tall R wave in V1 iwudaglawn

1. WPW syndrome (QRS widening &Short PR interval,Delta waves (which may be positive or negative))

2. RBBBB

3. RVH

4. Posterior infarction (evidence of inferior MI;mirror image in V1,V2)
5. Normal variant

14
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Postero-lateral myocardial infarction

& 1887 Frank G. Yanowitz, M.D.
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QRS4 Biventricular hypertrophy

Hcriteria LVH+RVHIT

voltage criteria of LVH+RADor prominent R in V1,V2

I 1 i aV R AVl aVE
-M.r-- 'L_r prpe ;_.‘[\ -—Wﬂ s
v v v v Ly ¥

] 7 3 | 3
e + il - h -'-l . J
H [ YJ’ L W

Combined ventricular hypertrophy This ECG satisfies voltage criteria
for 1eft ventricular hypertrophy (5 in W2 + R in V5 35 mm), combined with a
prominent R wave in V1 and right axis deviation (suggestive of right
ventricular hypertrophy).

QRS in hypeartraphy Main QRS vectar

[
L
A

LIS

-
V4 o“\-_/‘

Normal

~

L

ek
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QRS5 Acute MI

ECG-coronary syndromes — There are four major types of acute coronary artery syndromes, in which
myocardial ischemia leads to different ECG manifestations [2.3]:

= Moninfarction subendocardial ischemia (classic angina), manifested by transient ST segment
depressions.

= Moninfarction transmural ischemia (Prinzmetal's variant angina), manifested by transient ST
segment elevations or paradoxical T wave normalization.

= Mon-0 wave infarction, manifested by ST depressions or T wave inversions without Q waves.

= O wave infarction, manifested by Q waves which are usually preceded by hyperacute T waves and
ST elevations, and followed by T wave inversions.

A ST
71 A Aa subendocardial ischemia o
A . .
gﬂ B Af transmural ischemia Jl_f
ST
B
ST
LA

gt

mailagunilasuasECGluAcute MI:Euusnasilhyperacute T(peaked T wave)siau1azisT

elevation(convex)>Q wave-inverted T>STazisnanadnavgisoelectric linerUsNQaTan

X
NN

Sequence of changes in acute MI

L e bl <L

A ECG sequence with antericr G wave infarction
[ 1] avVh avlL avF

R Lt e
e 8 o

Early

I
Evaolving _H

| 4
A [ A
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WAIANTUATENNQat] dquinverted Tanaag luu

septal V1-V2

anterior V3-V4

Vo
humew T
Awman myocardial infarction

anteroseptal V1-V4

extensive anterior V1-V6

lateral V6,1,aVvVL
high lateral 1,aVL
anterolateral V3-V6,1,aVL
inferior 2,3,aVF
RV infarct ST elevationTmm in V4R-V6R
g ECG sequence with inferior G wave infargtion

I Il 1] avR

avlL

o A i~

Va Vg

"l,_r-

A~
VJ\J\J\J\
JVJ\J\J\J\_/\
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Reciprocal changes Aan1silasuuilasaesgilinaaedeCG Mianssriuduiu primary

1
%

% dld . 1 = v v aa j o a [~]
changesuATUNY infarct NaNMAR 01 ANUNENANLEaR laneialu "ST segment
elevation and T wave inversion" fiazi reciprocal changes Tuaumssdnatly "sT segment
depression and tall pointed T waves',

Inferior limb leads(l1,l11,aVF) azdaiudumnsaduiy precordial leads waz lead I,avL

UANANG Q wave anaazwuld lunansisnnaii(10,11)

Causzes of  Waves

Physiolegic or positional factors
® Mormal variant "septal” q waves
& Morrmal variant  waves in leads W1 M2, VL, I, and a%F
® Left pneurnothorax or dextrocardia; loss of lateral B wave progression

Myocardial injury or infiltration
&  geute processes : myocardial ischernia or infarction, myocarditis, hyperkalemia
® Chronic processes: myocardial infarction, idiepathic cardiomyopathy,
myocarditis, amyloidosis, tumor, sarcoid, scleroderma, Chagas' disease,
echinocooeus oyst

Yentricular hypertrophy or enlargement

® Left ventricle: poor B wave progression in which there are small ar absent B
wawes in the mid-precardial leads

® Right ventricle : reversed B wave progression (in which there is a progressive
dectease in B wave amplitude from VW1 to the mid-lateral precordial leads, or
poot B wave progression, particularly with chronic obstructive lung diseasze or
acute pulranary ermbalismm

& Hypertrophic cardiornyopathy — may simulate anterior, inferior, posterior, o
lateral infarcts

Conduction abnormalities
® |eft bundle branch block — poor B wave progression in which there are small ar
abzent B waves in the mid-precordial leads
& olff-Parkinson—“hite patterns

faating ECG 713l Q wave lulsasing b‘]‘?ﬂﬂi‘l‘ﬁ myocardial infarction(1-9)

Figure 1: Reu:n:urded from a patient with hypertru:uphlc obstructive cardiomyopathy. Nota abnormally deep Q waves in leads II,
III, AR, W 3 - 5, and tall R waves caused by septal hypertrophy inwv 1, 2,
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Figure 4: Left bundle branch block creating a QS comples in Iead5 III and awvF, m|m||:k|r'|g mferiu:ur infarction, and in% 1 =¥ 3,
rirmicking anterior infarction.

Left Bundle Branch Block

The first part of the ventricles to depolarize is the septum in a left to right direction because of Purkinje fibers originating high
on the left bundle branch that carry the electrical impulse to the left side of the septum and activate it before the rest of the
yventricular myocardium depolarizes, When the left bundle branch is blocked, these Purkinje fibers are also blocked, and the
septum depolarizes from right to left instead of from left to right, This causes the loss of the normal R waves seen in the right
to middle chest leads (W 1 =% 3 ) and sometimes in one or more of the inferior leads (11, 111, aVF). This loss of the initial B wave
creates a Q@ wave that can mimic MI {_Eigure 4 3. In left bundle branch block, the QRS is 0.12 sec wide or wider, which is not
the case in MI unless bundle branch block is present.

T avR Vi BT
y (]

| |
Al o e
Feiiee S n i e e

I aVL L

1

.ﬂjl! _..-""-.fl_.__.r PL o _r-,_.x,a—\. _J B A e T _.ﬁ.l\'\lh I" l!hf"f\-li,._,_,----—\J____.eh—ut = ,__,.\}‘;_

s ¥ '
| el
111 avF LE i

" | 1 i
.h,f'a/— “‘,itx ‘}iﬁa.s-- “fﬁi el "4“'”’;‘“ N}l'ﬂqﬁ"‘fh"vf‘_m*l"-xf HJ{J_ i ”H-J“’.“ML
| i

Figure 5: Recorded from a 28-year-old worman with acute pulmonary embolism, Mote the deep Q wave in lead 111 that can
mirmic inferiaor wall MI, This electrocardiogram also illustrates the S 1, Q 3, T 3 pattern of acute cor pulrmonale. (Tracing

courtesy of Dr wWilliam Melson, Denver, C0,)

Cor Pulmonale

Cor pulmonale is acute or chronic right-sided heart overload caused by pulmonary pathophysiology such as pulmonary
embolism, chronic obstructive pulmonary disease, or primary pulmonary biypertension, Chronic right-sided heart overload
results in right ventricular hypertrophy, Acute right-sided heart overload due to pulmonary embolism can cause a large Q wave
in lead III that can mimic inferior wall MI {_Eigure 5 ). Other common ECG changes in pulmonary embolism are right axis
deviation, a deep S wave in lead [, and T wave inversion in lead III (the SI, 3, T3 pattern of acute pulmonary embolism),

Unlike inferior M1, leads II and avF are rarely involved,
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Chest Electrode Misplacement

Chest electrodes for leads v 1 and ¥ 2 placed one interspace too high can cause the B wave normally recorded in these leads
to disappear, which creates a QS5 comples and can mimic anteroseptal MI (_Figure 6 1.9 These same chest electrodes placed
one interspace too low can exaggerate the size of the R wave inwv 1 and V' 2 , simulating posteriar MI.

———
——
[

[
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R e e ol e

e | s se—

e

—
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b . 8

i i

rnh

(81 H il
Figure 6; Leads W 1 =% 3 in the left panel recorded one interspace too high and cause Q waves that mimic anterior MI, The
right panel shows the same leads recorded at the correct interspace, showing normal B waves in W 1 -4 3.

LRI

L

QRSG6 Left bundle branch block

- RSR'in V5,V6,1,aVL

- Slurred Sin V1,V2

- QRS duration >0.10sec and <0.12sec in incomplete LBBB
- QRS duration >0.12sec in complete LBBB

- ST depression and inverted T (781N secondary ST-T changes

il I II1 aVYR a¥L a¥F
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Incomplete left bundle branch block Delay of conduction through the left
bundle leads to slight prolongation of the ORS complex (0,10 to 0.12 seconds). The
initial septal activation is normal {unlike complete left bundle branch block) and
the QRS complexes resemble those associated with normal conduction.
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Complete left bundle branch block Delayed and sbnorimal activation of the
left ventricular myocardiurm, and a diffuse slowing of conduction throughout the
left ventricle leads to the following changes on the ECG: there is a tall
monophasic and broadened B wave in 1eads |, a¥'L, and Y& instead of a septal O
wave; there is a 05 complex which is abnormal and widened in %1 instead of a
small initial R wave due to septal activation; the RS interval is prolonged
*0.12 seconds; myocardial repolarization changes including T wave inversion
gnd 5T segment depression are evident.

QRS7 Right bundle branch block
- RSR'in V1,V2

- Slurred Sin V5,V6,1,aVL
- QRS duration >0.10sec and <0.12sec in incomplete RBBB
- QRS duration >0.12sec in complete RBBB

- ST depression and inverted T (781N secondary ST-T changes
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Incomplete right bundle branch block Delayed conduction through
the right bundle branch does not affect the initial portion of the ORS
comples (septal activation), but alters the terminal portion. There is a
rsR’ pattern in leads a%R and %1, and a qRs morphology in leads 1 and Ve.
The width of the ORS complex is only slightly prolonged, between 0,10
and 0.12 seconds.

_f\.h',J\H ) o = — n e

Complete right bundle branch block The initial myocardial activation
is normal; thus, there is a normal septal q wave in leads 1 and Vo, followed



QRS8 Left axis deviation

- QRS axis > -30249AN

Causes for left axis deviation include:

= Mormal variation (physiologic, often with age)

= hlechanical shifts, such as expiration, high diaphragm (pregnancy, ascites, abdominal tumaor)
= Left ventricular hypertraphy

= Left bundle branch block

= Left anterior fascicular block

» Congenital heart disease (atrial septal defect, endocardial cushion defect)
» Emphysema

* Hyperkalemia

= “entricular ectapic rhythms

» Preexcitation syndromes

= Inferior wall myocardial infarction.

QRS9 Right axis deviation

- QRS axis>9083AN

The causes of right axis deviation include:

= Mormal variation (vertical heart)

= Mechanical shifts, such as inspiration and emphysema
= Right ventricular hypertrophy

= Right bundle branch block

= Left posterior fascicular block

» Dextrocardia

= “entricular ectopic rhythms

= Preexcitation syndrame

= Lateral wall rmyocardial infarction

ST segment

a Q-dl v
mmwmﬂﬂmwmg

ST1 Acute pericarditis

ST elevationittiticoncave lichest&limb leads flan1STaznaLUUNALAAZHinverted TNy

v A A

clue RdAsuAad PR segment depression

(2

- wenanNMInssiipericarditisaz ldNQ wave waziST elevationialead &3z Ll

reciprocal change
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Pericarditis Electrocardiogram in acute pericarditis showing diffuse upsloping
5T zegment elevations seen best here in leads I, 111, a¥'F, and %3 to VG, There is
glso subtle PR segment deviation (positive in a¥R, negative in most ather leads). 5T
segment elevation is due to a ventricular current of injury associated with
epicardial inflammation; similarly, the PR segment changes are due to an atrial
current of injury which, in pericarditis, typically displaces the PR segment upright
in lead a%R and downward in rmost other leads. Courtesy of Ary Goldberger, MD.
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[Figure 228-18. Acute pericarditis often produces diffuse ST-segment elevations (in this case in leads |, I, aVF, and
W2 to We) due to a ventricular current of injury. MNote alzo the characteristic PR-segment deviation {opposite in polarity
to the ST =egment) due to a concomitant atrial injury current.
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ST2 myocardial ischemia

- QST depressiontill horizontal or downslope at least Tmm uazEnazy symmetrical
inverted TSauA0

ST3 Secondary ST-T changes in Ventricular hypertrophy,BBB

- f inneingluidaventricular hypertrophy,bundle branch block
- qudST depression and inverted ﬂuleadﬁqf’l

- lead V1,v2,(V3) 419151 RVH,RBBB

- lead V4,V5,V6 41%15U LVH,LBBB
ST4 Digitalis effect

- azdlconcave ST depression”sagging”,flattening and inversion of T wave in leads with tall
R waves(@inialu leads ﬁflnegative QRS wansInisubendocardial ischemia {1nendigitalis
> Manenas) wiazluild point depression

Note:digitalis effect(not toxicity) > ST depression with inverted T and prolonged PR

I 11 v Vv
] o
. !
= 1"(___, i - ”._...-— -y L R

Digitalis effect There is depression or sagging of the 5T
segment, without J point depression. The 5T segment is
concave in an upward direction; it looks as if the 5T segment
alone has been pulled down.

ST5 Early Repolarization
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Early repolarization J point and 5T segment elevation is most prominent in
Y to Ve The 5T segment maintains its normal configuration and is slightly
concave.

T wave
1n® upright 11 lead1,2,V3 to V6 ,inverted in lead aVR
variable in lead 3,aVL,aVF,V1,V2(inverted T in V1,V2 ‘W‘Lliﬁzf‘i_i@f;l)
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7113191nA T wave azsuuarlianunnsdniios

AYNNGILINA 130181 5mm in limb leads 1diA110mm in chest leads

a Q-dl v
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T1 Hyperkalemia

- Buugnazitall peaked symmetrical T wave ﬁi@m%ﬁprolongation‘ﬂ‘ﬂ\‘i PR interval, QRS
duration waz P wave azinelil gavingazifinilu sine wavennliiinlavgasiunasfiat line

= 1= . .o
Aaluflelectrical activitytagl
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Hyperkalemia A tall peaked and symmetrical T wave is the first change
seen on the ECG in & patient with hyperkalemia.

T2 Myocardial ischemia

- Azl deep symmetrical inverted T wave udmanasubendocardial ischemia

V4 Vo Va

T
bk

- azi hyperacute T(T waveNgaUazunan)inunawinsT elevation Aagil

T3 Early acute MI
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T4 Secondary T wave change

- IAAgINAL ST depression Tuventricular hypertrophy,bundle branch block

T5 Non specific T wave change

[ . . Qi 1Y o . . dl o 1 = [
- \flu T wave inversion M ldidAcriteria auEin ldannnsvzauALan

A71launn1edTall T wave

1.myocardial infarction
2.hyperkalemia

3.some myocardial ischemia

AgLlA11189T wave inversion

1.ischemia

2.pericarditis

Note:chronic constrictive pericarditis 2
low voltage and inverted T wave

3.non specific

4.secondary T wave changes(flST

depressionﬁ?h%l) :BBB, hypertrophy

4.LV diastolic overloading (%’ﬁtall upright
T and tall R in V5,V6)eg.AR,MR,PDA
5.psychotics

6.CVA

5.digitalis effect(fl concave ST depression
lekd))
6.myxedema(ﬁj low voltage and low to

inverted T wave)
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QT interval

Unfi QTc laiifin 0.4 sec; gns QTc = QT/VRR interval

a Q-dl v
ﬂ’)’]ﬁ\lwﬁ]ﬂﬂf)’mﬂ'ﬂ’j‘g

QT1 Prolonged QT

- prolonged QT(rough estimation 1A8IQT interval> half of RR intervalﬁﬁ’mﬁ’]m;slﬁﬁﬁmww
HR$£1191965-90bpm) AMNATATYIa9N1EilAe predisposeliiiiin Torsade de Pointes

%\‘lﬁﬂﬁlﬂu@uﬁmmmﬁ(syncope) WaTAIALiA sudden cardiac death 4

Prolonged QT interval

.l aE? aa sEaR HuRE L.
A

Ql' ]

The corrected QT interval (QTc) is calculated by dividing the QT

interval (0.60 seconds) by the square root of the RR interval {
0.84 seconds). In this case, the QTc is 0.65 seconds.

AR prolonged QT Afinanafelusnmannane(14) anseting gy

1.Congenital long QT syndrome: Romano-Ward sydrome, Jervell-Lange-Nielsen
syndrome, Refsum syndrome

2.Drugs:quinidine,procainamide, flecainide, encainide, Tetracyclic/tricyclic
antidepressant,phenothiazines,etc.(13)

3.Electrolyte imbalance: hypocalcemia, hypomagnesemia (291hypokalemia 81aay
ladlenn19hne prolonged QT w3k flattening T, prominent U fap19az11dm181 U wave 10
\{lu QT interval 16)(12)

4 .Rheumatic fever/rheumatic heart disease

5.Myocarditis

6.Cerebrovascular occlusive disease,traumatic brain injury,subarachnoid
hemorrhage,encephalitis

7.Ischemic coronary heart disease

8.Congestive heart failure
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9.Hypothermia
10.Stringent dieting

11.mitral valve prolapse

|
1 V. aV
QT2 Shortened QT
. a J
- QT interval HATagNI1 .J'l'L
0.30sec |
, Hypercalcemia & short OT interval (<0.36 seconds),
- @qmmﬁa‘?q Vﬂ_l VLﬁ?]/LLﬂ' primarily secondary to a decrease in the 5T segment
s ¥ duration, is characteristic of hypercalcemia. The
1 Congenital short QT initial portion of the T wave has an abrupt upslope.

syndrome (%ﬂﬁﬂ')’]&llﬁilwi@ﬂ’lilﬁﬂ sudden cardiac death a1nnN13H ventricular fibrillation)
2.hypercalcemia
3.potassium intoxication

4. digitalis effect

U wave

Unanylalulead V2-V4 aunatiaanan 0.2mV

a le v
ﬂ’J’]NN@ﬂﬂﬁmﬂQ?E

U1 Prominent U in hypokalemia

- azfprominent U wave RafuT wave waziiulddnluleadVa-Vve $aufunST depression,T

X
wavelpIE AN

Hisars i : | ]

| I I
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Hypokalemia An increase in the amplitude of U waves, which occur at the
end of the T wave, are characteristic of hypokalemia.

LBNANTEN9B

1. http://www.nursingcenter.com/library/JournalArticle.asp?Article_ID=751949
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	วิธีตรวจคลื่นไฟฟ้าหัวใจ
	ส่วนประกอบต่างๆของคลื่นไฟฟ้าหัวใจ

	1 ช่องเล็กสุดในกระดาษทั้งแนวนอนและแนวตั้งเท่ากับ 1mm
	ดังนั้นก่อนแปลผลECGทุกครั้งต้องcheck paper speed(ดูที่เครื่อ
	Vectorcardiogram
	ตัวอย่างคลื่นไฟฟ้าหัวใจปกติ
	ความผิดปกติที่พบบ่อยในคลื่นไฟฟ้าหัวใจ
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	P wave
	ความผิดปกติที่ควรรู้
	P2 Left atrial enlargement มักพบในผู้ป่วย mitral stenosis
	P3 Right atrial enlargement มักพบในผู้ป่วยCOPD,pulmonary HT



	PR interval
	ความผิดปกติที่ควรรู้
	PR1 First degree AV block
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	QRS complex
	ความผิดปกติที่ควรรู้
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	QRS4 Biventricular hypertrophy
	QRS5 Acute MI
	Reciprocal changes คือการเปลี่ยนแปลงของรูปร่างของECG ที่เกิด
	Inferior limb leads(II,III,aVF) จะถือเป็นด้านตรงข้ามกับ prec
	นอกจากนี้ Q wave อาจจะพบได้ในหลายโรคดังนี้(10,11)
	QRS6 Left bundle branch block
	QRS7 Right bundle branch block
	QRS8 Left axis deviation
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	ความผิดปกติที่ควรรู้
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