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CTIFA — TS 9IS

a3 N3T Q30! Frsigerss fAGTsT| 9Bt clinical judgment, formal cardiology training It (SINIF ITATSIET
protocol-a3 g 971 ECG- FINT @A history, examination S WICSIF tracing-aQd SR R #icwt,
T AT tracing A G4t BBt senior At cardiology-3 Forwe a8 — o F& suspected acute
coronary occlusion, unstable arrhythmia &< paediatric ECG-(S1 SJ(&F dose AT emergency algorithm
IS AP, (IFIF AT ISHIA resuscitation protocol-a st e ars|
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ECG | (@6 9¢7 (What the ECG Records)

Electrocardiogram (ECG It EKG) =Tt body surface (It =IGI electrical activity-3 @81 bt siamifa
contraction, blood flow I anatomy I@ df — @A™ depolarization (electrical activation) =g
repolarization (electrical recovery)-a3 % cardiac muscle-Q3 I M@ @O FBE #Itsl Mechanical
contraction @Y, electrical activation-a3 #I@3 SGT, rhythm, conduction M ischaemia @RITF 7 bedside-Q
ECG-3 WNItHa 1R M|

Cardiac dipole

e &fSBi cardiac muscle cell polarized UG: (8@ negative, I3 positive | TAF depolarization-9d @S oirt
e T, depolarized &11F resting tissue-QF FRF FAFFE (ofF 27 961 dipole — BItsiR R©re|, QF6I positive
pole WX 6T negative pole fI@I Depolarization-a3 G lead-aF positive electrode-ad i (s1tet ECG lead
@G IE@ aILI positive (BA@T i) deflection; Y@ 't negative (fStea fics) deflection|
Repolarization-a BITSR orientation SEH! AF I 5K s [[21FS polarity-3 deflection tofF 771 @3 @61

62 N S T© wave (A, IRYER shape AT FE @

Depolarization ¥ repolarization — @A

A3FBT |eIfIF heartbeat ©F =T sinoatrial (SA) node (AF| Atrial depolarization ¢SfS @ P wave (@15, SR
atria *freetr)1 Impulse-Br atrioventricular (AV) node-9 Q3§ @, SF9F His-Purkinje system i@ cnice
ventricle-STIE AT QFANR depolarize I — 141, LIFIT QRS complex (IT, FIKY ventricular mass WE
@&f1) | B9 ventricular repolarization ST T wave fRG11 Atrial repolarization-8 3, 5@ G161 QRS-9F (Go@
BIAT P00 M — T AW AT

12-lead-9a9 g9l

ao! lead JIT QFOT “electrical viewpoint”1 Standard 12-lead ECG-( WGt electrode it GG viewpoint
¢of3 =30 =T6! limb lead 2B ¢icd frontal (vertical) plane-Q, W11 ZT6 chest lead @itd horizontal (transverse)
plane-al 57 A B @ 4@ — B3 QF0! electrical event, infarct @, chamber enlargement @5
conduction block, fAfiiE lead-BTATS BT BT G| ECG CT4T AITH3 M A3 QIS 2GS O (LT © JF
T 58) |

Y4 ECG ¥4t<9 (Indications)

« Chest pain 3t suspected acute coronary syndrome — WSTIF 10 fRfAGI Fa @S I, AT QB T
U repeat IET|

- Palpitation, syncope, presyncope 3t documented arrhythmia — 5783 31 symptom FHIBIAA |
« Y5738, heart failure It I[IrAFF hypotension/shocki

+ 8FY BFF JIT @I conduction It QT interval-Q &eIR & (@I antiarrhythmic, antipsychotic,
macrolide), S IS GBI monitoring-4Q3 G|

« Electrolyte ¢sl=q1eT — f{C9 & potassium W calcium-a3 ST |



* Pre-operative assessment 3f355<f Gréfico, TR screening — athlete-¢4x At inherited arrhythmia
syndrome-ax family member-ci (%@, T4 indicated|

« @FIAT critically ill @ — continuous monitoring ST @F6T 12-lead tracing|

Reading the grid: time runs left to|right, voltage runs bottom to top

1 small square =1 mm =40 ms

(at paper speed 25 mm/s)
Calijration pulse:
[ } 1 large square =5 mm = 200 ms

(5 small squares; 5 large squares = 1 sefond)

10 mm tall =1 m!

(1 small square = 0.1 mV)

Figure 1.1 — ECG gridI Standard paper speed 25 mm/s-Q horizontal 5% = time (1 small square = 40 ms; 1 large square
=200 ms) AR vertical 7% = voltage (1 small square = 0.1 mV; calibration pulse = 1 mV)|

QT interval (QTc <450 ms men, <460 ms women)
r 1

v

R jnterval[120-200 ms
Inmnm

P| QRY ST
em MAUma ievmnnni Bl aL

c

Figure 1.2 — 91S1f33 ECG waveform 19 =1 measurement| P wave = atrial depolarization (<120 ms 58I, <2.5 mm
=141); QRS = ventricular depolarization (<120 ms); ST segment normally isoelectric; T wave = ventricular repolarization;
U wave = late Purkinje repolarization (normal variant) 1 PR interval 120-200 ms; QTc <450 ms (#&9) / <460 ms (Nfae)|

q FiedT

ECG 3¢t electrical vector-a3 I7191, anatomy-3 91 QFBT “normal” ECG T4 heart disease I ¢4 |
(=9 unstable angina-cS resting ECG &3 normal ), WF QF6T “abnormal” ECG AIANT A AI<5T
QIMF context-Q o [ |

ECG Complete Guide — From Basics to Advanced



AT

Cardiac-sounding chest pain-a3 (ST history-&& FUET normal ECG fica $f%a fers a1 Serial ECG &R
troponin-3 safety net — ischaemia dynamic, I7SICo A |
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RICO4 TS GHsIeT 196w (The Cardiac Conduction
System)

3% face fAte 4o @, IR g special pacemaker cell ¥¥%; electrical impulse ¢t&ff @1 Conduction
hierarchy-Bt QM@ — & fire @&, & conduct I, W leader fail FIE & WfETg @T — ab3 &SI rhythm
diagnosis-a3 f&f&|

el @

5. Sinoatrial (SA) node, right atrium-a3 S superior vena cava-3 F1tg: dominant pacemaker, fR=N 60-
100/min =& fire @I Sympathetic stimulation =f$ I, vagal (parasympathetic) stimulation =TI
Impulse 73 atria-5 2fSE 7Its (P wave) SI1F AV node-Q Qe ST 33

2. Atrioventricular (AV) node, f3t63 interatrial septum-a: gatekeeper| QI conduction slow 3 (=0.12 s
delay), TS ventricle-ST ©IF JJT AT Intrinsic rate 40-60/min|

0. Bundle of His, fibrous skeleton (% @ ventricle-Q G — atria WF ventricle-97 T AFTa Frels
electrical connection|

8. Right =117 left bundle branch, interventricular septum-a3 g3« fica faws J1ay; left bundle SRR anterior
HIF posterior fascicle-Q oy 37|

a. Purkinje fibre — 558 terminal network, BT impulse-& & QI ventricular muscle-a ¢fftg ¢, T
narrow QRS ¢afd 231 Ventricular escape rhythm 20-40/mini|

Intrinsic rate (& elq

6 pacemaker SRV WiNE 14 (overdrive suppression) | SA node fail FI 1 ©IF impulse ventricle *1=fg
i (M= — @39 complete heart block-a — fSEa pacemaker escape I fte@ &7 intrinsic rate-q #ifg
@I 913 junctional escape rhythm B 40-60/min-4, =I1F ventricular escape rhythm 20-40/min-Q: rate-513
I @™ rhythm-B1 1T (A WTa| P wave =16t 45/min-ag regular bradycardia 5% junctional escape-a3
JCo! WHY FACE; 30/min-aF wide-complex regular rhythm ventricular escape-Q3 7|

Autonomic ¥ ST S

Sympathetic drive (exercise, @<, I, anxiety, thyrotoxicosis, B-agonist) SA node-& G F@ AT AV
conduction NG| Vagal drive (9N, athlete, Jf¥, carotid pressure) =R B-blocker, non-dihydropyridine
calcium-channel blocker (verapamil, diltiazem), digoxin, amiodarone-Q3 JoT 8J4 SA node- slow IR A
AV nodal conduction prolong @& — aBI3 therapy WK toxicity WBIF pharmacologic f5f&1

ECG Complete Guide — From Basics to Advanced 7



SA node
60-100/min

//--\ /—-\

AV node

40-60/min
Impulse spreads If SA node fails,
top — boftom, Bundle of His lower pacemakers
right - laft take over — slower

but lifessaving.
AV nodal delay = 120 ms
lets ventricles fill
Right bundle Left bundle

purkinje fibres
ventricular escgfé 20-40/min

Figure 2.1 — Cardiac conduction system 1 intrinsic ratel SA node el pacemaker (60-100/min) | fex &fSor
level-aF intrinsic rate W3 817, WK AR level fail FIT backup o e @

qC et

17 reqular rhythm @t fSicesst QM rate o, WK AfSGT QRS-9F AN P wave (SIGT Tt TICR?
Intrinsic-rate-ag f3if% (60-100 — 40-60 — 20-40) g JI1F W13 pacemaker-QF location I |
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ve-or@ 3196w (The 12-Lead System)

6T lead, 75T electrode, HIGT plane | &fSHT lead “ &1 (A (ATE” — QBT QFAIF G IGT (51 localization
2o 2@ Q|

Limb lead (frontal plane)

Electrode 61 right arm (RA), left arm (LA) =K left leg (LL)-9; right leg 3¢t earth/ground| f&a5t bipolar
limb lead 73 limb-a3 Jt&7 voltage difference GF6 I@:

fore Positive pole - negative pole [ et

I LA (+) - RA (-) Lateral wall, left-right axis (0°)

II LL (+) - RA (=) Inferior wall (+60°); P wave S<G® dfssE
III LL (+) - LA (=) Inferior wall (+120°)

fS96f augmented unipolar lead 936! limb-& IS JOER ICET MR $od! IE (Goldberger’s central
terminal), (=5 signal-& “augment” I

ff%  Positive electrode T e

aVvR Right arm (-30°) Right upper; normally negative — polarity check-a3 JIcet AT
avL Left arm (-30°) High lateral wall

aVF Left leg/foot (+90°) Inferior wall

Einthoven-49 triangle =i Einthoven-4< law

a5t limb electrode 2B BT Einthoven's triangle tof¥ @1 @Y lead 11 = lead I + lead III (Einthoven's
law), limb lead-ST #IF=9I&S redundant — a6t sanity check: 2517 @GRS a1 = lead misplacement 3
artefact I2 AT

Wilson central terminal

2! unipolar chest lead &fSBT chest electrode-& Wilson's central terminal-a3 s $&aT & — RA + LA +
LL-aF s1g, [ body-7 electrical centre-Q & zero potentiall QT horizontal plane-a B ity right ventricle
(V1) (I = lateral left ventricle (V6) #<f3|

O
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Chest lead position (Y% q1t)

v Right sternal edge IS4 4th intercostal space
V2 Left sternal edge I1]< 4th intercostal space
v3 V2 o1 V4-a3 SR

V4 Left midclavicular line-@a 5th intercostal space
V5 V4-a3 51919 level-@ left anterior axillary line
V6 V4-a3 5799 level-@ left midaxillary line

Right-sided =¥ posterior lead

V4R (TI9 chest-Q V4-Q3 mirror) @36 @ I49 inferior STEMI 1, right ventricular infarction 319 oy
(VAR-@Q ST elevation =1 mm) — @Bt critical, Y RV infarct-a fluid =Sy, nitrate 971 Posterior lead V7-V9
(posterior axillary line, scapular tip line, paraspinal line — V6-a3 T level-a) posterior MI SIGH &, 6!
standard tracing-Q V1-V3-G& ST depression fReIR FRP@ A (V7-V9-63 ST elevation =0.5 mm, It 40-a3 fae
AT =1 mm, confirm IX) |

m \\\_/
LA LL

Chest (precordial) leads V1-V6
Lead I = LL — RA| vw{vz» 4th iftercostal space, sternal e{ge

Figure 3.1 — Limb lead (Einthoven's triangle) 71 precordial lead positioni Limb lead frontal plane G&6 F; chest
lead horizontal plane! 313 fceT 716 3-D electrical view |

Einthoven's triangle

ECG Complete Guide — From Basics to Advanced 10
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Lead IT (BIYfB normal P-wave vector-a3 SIS, 13 P wave lead I1-(53 ST 19 WA AfRHIF (7
— rhythm STIRSTIT WICet @A et aVR cardiac “cave”-a3 foies SIS (right upper shoulder) =g
normally negative; aVR II9/SIR positive 2¢T dextrocardia T limb-lead reversal SIRT (WL 20) |

ARG

&ifSBT inferior STEMI-cS (11, 111, aVF-G@ STE) VAR &6 ¢t RV infarct f&s1 ¢ nitrate it diuretic o et
catastrophic hypotension 2o AR

ECG Complete Guide — From Basics to Advanced 11
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ECG (9199 &9 FifeTtg*= (ECG Paper and Calibration)

aBT complex-8 interpret I WY recording condition confirm T S calibration It paper speed §oETo
IF “I7 AfS6r measurement 98 @ GiF |

Paper speed: 25 mm/s

International standard 3ceTt 25 mm per second | 93 grid-Q:

AT AES 25 mm/s-Q I9H
1 small square 1 mm 40 ms (0.04 s)
1large square 5mm (5 small) 200 ms (0.2 s)

5 large square 25 mm 1 second

@19 50 mm/s-Q TG 41 B (detailed measurement-Q FAET IIRIF =) A stretched (AT — correct 9
FACT time reading S 3@ & | Tracing-Q 29T speed-aF e FITwT 9K SIPIS|

Calibration: 10 mm/mV

Standard gain 27T 10 mm per millivolt, It vertically 1 small square = 0.1 mV &1 1 large square = 0.5 mV|
Tracing-a3 BFo WIS calibration pulse-Bt 10 mm & (1 mV) 38T Bf6w| Gain W FAT ABE (5 mm/
mV, ¥ Y &8 QRS-Q) LVH-a3 Jcat voltage criteria W3t =67 T1A1

Heart rate (99 <<l

*IgfS 5 — 300-150-100-75-60-50 sequence (regular rhythm) | #9137 93 R wave-QJ J&7 large square (ITeET: 1
large square = 300/min, 2 = 150, 3 = 100, 4 = 75, 5 = 60, 6 = 501 &fSBr small square estimate-Bt refine &
(=9 3.5 large square = 85/min)|

IHfs 2 — 6-second strip (AT rhythm, irregular 313)1 6 second-a (30 large square, ST4ETS oz
AF) QRS complex I AR 10 @ @ @M1 Atrial fibrillation-Q 9@ 6 second &@& (SNIaT — QJF6T R-R
interval- FAET IS @it a1

IG5 0 — 1500 *IgfS1 R wave-a3 & small square (I WK 1500- G713 ST oy st adt (1500 small
square = 1 minute) |

el =tsi checklist

. QTR 19, oifRre/sraw 3 wiee? 53w @1 cor?

+ Paper speed 25 mm/s @I calibration 10 mm/mV?

« Baseline stable, F1f<s wandering Stz (4151, F19{f, 41F19f contact)?

317 12 lead WI® A label FA1?

« JAET ECG-aF S $oId! AT — ischaemia assessment-Q Qb13 FIGE JA]NT 197 |

ECG Complete Guide — From Basics to Advanced 12
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Tachycardia shortcut: R-R interval 3 large square-a3d (600 ms) 3 3¢ rate 100/min-ad &1 2 large
square-ad (400 ms) FJ 3¢ 150/min-9d @ — [ 1 387 #1F SVT/VT ST

ECG Complete Guide — From Basics to Advanced
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Fioilte Srow: 8 wid 20995 (The Normal
Waveform: Waves and Intervals)

oSBT deflection-a3 @6t cellular WF =zl Normal limit-ST Y248 AT — pathology JE a3 FAATSTET
IS TrS, ©1 pattern-Ql

Wave-&tel

P wave — atrial depolarizationl (@5, I5, lead I, Il &1F aVF-Q upright; aVR-a inverted! Limit: duration
<120 ms (3 small square) = height <2.5 mm (2.5 small square)| Lead II-(5 S SItAT AT | ASHT
QRS-aF &Met P wave, Wi &ifS61 P-QF 91t QRS BT — AFIY 1 33T #={F GT61 sinus rhythm|

QRS complex — ventricular depolarization| FIFNFICT FOF A9 WItz: &AW negative deflection Q, &AF
positive deflection R (fgSI positive 3 R/, gl “R prime”), WF R-QF 27 Q&I negative deflection Si
2JICHF A13S matter $&: @16 deflection-a (@6 235 (gRs), TR I 23| Duration <120 ms (3 small square)
TIE ventricle TS His-Purkinje system i depolarize 3@Itg; =120 ms Itd WAIS{F ventricular activation
(bundle branch block, ventricular origin, pre-excitation 1 hyperkalaemia)! Pathologic Q wave — I,
electrically silent myocardium-aQ3 & 7 — T >40 ms 58I I @ R wave-ad height-Q3 >25%, =2
contiguous lead-al (I, aVL, V5-V6-c5 =I5 septal g wave normali)

ST segment — early ventricular repolarizationl Normally isoelectric (baseline-a flat), S wave-a3 &1¥ (|
point) (A T wave-93 BF I QAT elevation I depression-3 acute ischaemia WK pericarditis-a3
hallmark — ] point + 60-80 ms-Q T 2|

T wave — ventricular repolarization| 53l, asymmetric (SSISGT &9, IR A1), IXIFSsT lead-Q QRS-QF
I concordant (33 fic); aVR-@ inverted, V1-Q &TF3 inverted | 781/peaked T wave IItF hyperkalaemia 3
hyperacute ischaemia-g 3f5w; flat qT inverted T wave JIt ischaemia, hypokalaemia 3 strain|

U wave — T-93 9@ &G deflection, a3 s, Purkinje repolarization-93 &fSTad I J9 AT 2|
Hypokalaemia, bradycardia &< hypothermia-c& prominent; young- normal variantli

Interval ¥[id segment
Interval o =W Normal et
PR interval P-a3 & (I QRS- 120-200 ms (3-5 small square) Atrial depolarization + AV nodal
Gq B delay
QRS Q-9 BF /A S-a7 <120 ms (<3 small square) Ventricular depolarization-a3
duration e LR

QTinterval Q-3 I3F R T-aF Rate-f3$3; QTc <450 ms 9, <460 @5 ventricular electrical systole
cT ms af3at

ECG Complete Guide — From Basics to Advanced 14



QT correction: Bazett’s formula

Heart rate IMGc QT (=1 3T, B3 rate-correct FJo 2T: QTc = QT / VRR, QT WIF RR FIB3 second-a| $wizg<t: RR
800 ms-a (75/min) QT 400 ms - QTc = 0.40 / V0.80 = 447 ms — 935 borderline, I normal | Bazett o
rate-Q overcorrect 3, 819 rate-Q undercorrect I, ©q bedside standard QB3| Prolonged QTc (>500 ms
high-risk) torsades de pointes-a3 o33N, oW F@  QT-prolonging 8I¥ AT hypokalaemia/
hypomagnesaemia-GSl|

qF et

@ lead-Q wave-BT FRGE AR GTAE interval Jeol, W QT A9 fFoIT lead-a recheck @t — U
wave W flat T wave-a T-aF CIF G 1 FUATCOIR F2ST| F2 20, YN defend FACO AR A8 FIGE
9 QT-513 I3 I

ECG Complete Guide — From Basics to Advanced 15



YT v

SreTigsiel <51/ (The Electrical Axis)

Electrical axis X! ventricular depolarization-Q9 net fii’s — 319 instantaneous QRS vector-ag siG| Frontal
plane-a angle 3T It 77, lead I (0°) I Ji+h, fAea fiicsx angle positivel

Normal range

sifEs (6] Quadrant (I / aVF)
Normal -30° to +90° I positive, aVF positive
Left axis deviation (LAD) -30° to -90° I positive, aVF negative
Right axis deviation (RAD) +90° to +180° I negative, aVF positive
Extreme (“northwest”) axis -90° to +180° I negative, aVF negative

Quadrant *%f$ (bedside shortcut)

@y lead I W aVF-aQ net QRS deflection e (QFAFES Go@ 1S [AwE?) | $2IER table-3 @S second-a
$8d ™| Normal range-a3 S refine $Co ARG isoelectric limb lead-5t gtet — axis ©fF perpendicular-Q
I |

Axis deviation-&g 9

Left axis deviation: left anterior fascicular block (JIRGG&@ common pathological F1K9), left ventricular
hypertrophy, left bundle branch block, inferior MI (inferior lead-a Q wave axis-& I BIA), hyperkalaemia,
emphysema/COPD (7 common), ¥ ITF 8 pregnancy-cd normal variant (horizontal heart)|

Right axis deviation: right ventricular hypertrophy 31 strain (pulmonary embolism, chronic lung disease,
pulmonary hypertension), right bundle branch block, left posterior fascicular block, lateral MI, =g 13 9
young adult-@ normal variant (vertical heart)|1

Extreme axis: T limb-lead reversal It dextrocardia SIT (WG R0), TIFAF ventricular tachycardia It
severe hyperkalaemial

ECG Complete Guide — From Basics to Advanced 16



Quadrant method (I + aVF)

1+,[aVF + —|normal axis

1+, aVF — 4 left axis deviation

1—| aVF + - right axis deviation

1—| aVF — - extreme (“northwest")

Nofmal: —30° to +90°

LAD: —30° to —90°

I RAD: +90° to +180°

Axis = net direction pf

vertricular Hepolarization

Figure 6.1 — Hexaxial reference system| =351 limb lead a6 common centre-a BIFICT SIS QRS axis =T G138
lead-9a3 s @A net-positive QRS I a1 quadrant #igfS (I Wi aVF) J_GE %o bedside shortcutl

qT et

Chest pain-a3 @I*Mte 994 left axis deviation I LAD ischaemia (I left anterior fascicular block-a3
3f57o; tachycardia STt V1-V4-c5 T-wave inversion f@ 94 right axis deviation ST pulmonary
embolism-93 TR | Axis AR SN TUF FJET ECG R change R #1tst|

ECG Complete Guide — From Basics to Advanced
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b4 G THIvS ORATE*W (Systematic 8-Step

Interpretation)

SfSBI ECG @RI “Itwl, afSa11 Fixed sequence-3 classic 6T WIGHIN — QF6T abnormality (T (T ThST |
93 TGB! 4191 SNPIE IR, WK I FJET tracing-aF AL oIt FT |

7

b-4It9d ECG (o(e150

1. Rate — atrial &I1F ventricular rate (300-150-100-75-60-50 It 6-second *I&{S) | Bradycardia <60,
tachycardia >1001

2. Rhythm — regular J1fs5 irreqular? &fSBr QRS-a3 &Mest P wave, &f$Bt P-a3 9@ QRS? Irregular =G:
regularly irregular (patterned — @39 Wenckebach) a1fss irreqularly irregular (S AF)?

3. P wave — Wtg? Morphology normal (II-G5 upright, aVR-@ inverted)? &St QRS-a @36t P? Atrial
rate 919 ventricular rate?

4. PR interval — 120-200 ms IIF constant? Prolonged, shortening, T @ et 3t8%?

5. QRS complex — narrow (<120 ms) =15 wide? Morphology (RBBB/LBBB pattern? pathologic Q?
voltage — LVH criteria?) |

6. ST-T change — ST elevation 31 depression (=2 contiguous lead)? T-wave peaking, flattening 1
inversion? Territory 9T BT

7. QTc — prolonged (>450 ms 9 / >460 ms Jf3AT)? Shortened? 8« W electrolyte GCAT|
8. Axis — normal, LAD, RAD d1fss extreme (quadrant #I&fS: I =K aVF)?

I gi9: 1] (Sel 198 — rate + rhythm + conduction + ST-T + QTc + axis + IET ECG-QF R QT =
diagnosis &K plan|

ARG (TOIT T

q191 5-8 B@I T “rhythm-Bt J12" 419t ¢-q T8I T “conduction JR repolarization Bt FACZ?" 419 b @Y FE
R I TEz?” Ischaemia AE JTS &1 ©-9, block &1 8-¢-4, chamber enlargement &9 ¢ K b-A, WF
fI#m (QT, Brugada, hyperkalaemia) &tof v-q-Q1 Practice-Q 9@ sequence 93 NfABIS FF At — 9ifs wWeT
order (AT, skip T (A |

qF it

(BIFIF read-Bf b-4t9IF order-Q dictate BT It AT Structured read auditable, CTUET T, TF AT
pathology-3 TG JfF AT GOIIG! 51 38T ISR AT FF — @I inferior STEMI-F ST AF|

ECG Complete Guide — From Basics to Advanced 18
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1215 fws (Sinus Rhythms)

Sinus rhythm SA node (G &G &ifS6 QRS-AQF Witst normal P wave (I1-65 upright, aVR-q inverted), &fS6T P-
Q3 9@ QRS, WK PR interval normal @ constant| B¢ rate-B13 Jrewl|

Normal sinus rhythm

Criteria: regular rhythm, 60-100/min, &fSBr QRS-a3 =tst P, &f$BT P-a3 #it@ QRS, normal PR (120-200 ms),
narrow QRS ZIFT sinus arrhythmia (TR ST rate IR, young-Gad common) &9 sinus rhythm-3|

Sinus bradycardia (<60/min)

FIAM: athletic training ®F g9 (high vagal tone), hypothyroidism, hypothermia, raised intracranial pressure,
W9 84 — B-blocker, verapamil/diltiazem, digoxin, amiodaronel Management: JIKY treat I,
asymptomatic bradycardia-cs f5g =iest 11 Symptomatic 2 (hypotension, syncope, ischaemia, heart failure)
- atropine 0.5-1 mg IV (57T 3 mg *1f&), BIF9IF transcutaneous pacing It adrenaline/dopamine infusion,
IR response df (It transvenous pacing-Aa3 JI7l |

Sinus tachycardia (>100/min)

Sinus tachycardia &1 SII5T9T secondary — demand 3T stress-AQ 3G FOIRF AT FIEAT: (AT, anxiety, G,
anaemia, hypovolaemia, dehydration, hyperthyroidism, pulmonary embolism, heart failure, sepsis,
sympathomimetic (B-agonist, cocaine), caffeine S1F alcohol withdrawall Management: 17 §cet treat @&,
@15V bleeding 3T septic TS B-blocker T sinus node “slow” FIco @G | Ficed fA=N: sinus tachycardia-
GFO! FIFY AE — OINIF et G161 Yro1 (I AT

Figure 8.1 — Normal sinus rhythm1 75/min-a regular; normal P wave (II-cs upright), constant PR interval, narrow
QRSI
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Lead II
Regular| ~48/min

Figure 8.2 — Sinus bradycardial Sinus morphology 5 =1tg; rate <60/min1 Symptom, 8J& WK thyroid status-a7 A
IBEICT

Lead II
Regular| ~115/min) — =1 {51 QRS-ja P

IR AMPNJHM eVl i

Figure 8.3 — Sinus tachycardial T3 P wave-31 regular narrow-complex tachycardia | S8z F=er cdicet (s,
volume loss, anaemia, PE, thyrotoxicosis) |

ARG

~150/min-Q Wy 5919 P wave &Gt regular narrow-complex tachycardia J1ts SVT, sinus tachycardia 931
@ BF/ T I sinus-AF 2ATF; 351 B/ 3 SVT-AF ATH|
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J[LRNT »

AV §< (Atrioventricular (AV) Blocks)

AV block =¢T atria (G ventricle-Q impulse transmission-Q delay it failurel PR interval-aa P 3T WT QRS-
aF B 7T — Q3 HOo! T classify F@ET; bz [{em @@ management 353 @1

First-degree AV block

PR interval >200 ms (5 small square), 58 constant, 2f$5t P-QF #itd QRS| SIS benign — athlete-a7g,
AV-nodal 83y, JT ageing conduction tissue-(& (T TF| Treatment ST 91, 8JY review FET WK monitor
AT

Second-degree AV block, Mobitz type I (Wenckebach)

@HAILHF PR lengthening, I55% 5T @361 P wave conduct 3o fail & (dropped QRS), SR cycle WRIT BF
— grouped beating! Block-BGI AV node-a, B3 QRS II4KYS narrow IR rhythm grouped zIES
haemodynamically S/21F1 &1¥3 transient (inferior MI, @34, high vagal tone)| ST4IETS observation-3 TE,
pacing 9 — symptomatic 97 1

Second-degree AV block, Mobitz type II

Fixed (constant) PR interval st 351, W&o dropped QRS complex| Block infranodal (His-Purkinje),
B3 QRS SIS widel bt fIerceass: e stoFom complete heart block-a progress FJws #iid| Pacing
SIS (transcutaneous bridge — transvenous/permanent pacemaker), o $@ symptomatic 2 It QRS
wide =1

2:1 AV block

&fS s P wave conduct I8 — G361 tracing (I Mobitz I It 11 classify a1 T a1 (2919 conducted PR
interval ¢T4Ts 7T) | QRS wide ¢ &FIY 91 28T 218 Mobitz II 4T treat FG&T; narrow X nodal 363 A& | AR
R pace-ready A

Third-degree (complete) AV block

Complete AV dissociation: P wave fte@ (wow<) atrial rate-a march 3@, QRS complex fRte=w (&]i9)
ventricular rate-Q escape 3, JBIF V&I (@I 7A=9F @31 Escape junctional 365 *1& (narrow QRS, 40-60/
min — & stable) T ventricular (wide QRS, 20-40/min — unstable) | S19: inferior/anterior MI, 8g4, calcific
degeneration (Lenégre/Lev disease), Lyme carditis, cardiac surgery-sIa31|
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Management pointer

“AffEfS

Symptomatic bradycardia
(hypotension, syncope, ischaemia,
HF)

Mobitz II / wide QRS-31% 2:1 /
complete heart block

Asymptomatic Mobitz I / first-
degree

Drug-induced (39 B-blocker
overdose)

Lead I
PR ~320/ms, consfant — 1:1 conductipn

Figure 9.1 — First-degree AV blockI &S5t P conduct 2=, f<5@ PR interval prolonged (>200 ms) =11 fixed| Figure 1.2-93

normal PR-Q3 AT G9! BT

Lead I
| 4 19 PRllengthening - dropped QRS|~ cydle wita 1 7,3,

Figure 9.2 — Mobitz I (Wenckebach) 1 Grouped beating % @ pause e @retmt conducted beat-97 cluster|
Narrow QRS dIT AV-nodal block-Q3 2t — ALIKIIS benign WK reversiblel

AT

Atropine 0.5-1 mg IV (S7&® 3 mg =S repeat); response T (It -
transcutaneous pacing + adrenaline It dopamine infusion; transvenous

pacing-a3 IR FE!

Pacing indicated — atropine-a3 917 TI57 I! a1 (infranodal block-a
response AIA#A)

Observe 3@T; AV-nodal 834 review FT; cardiology follow-up

Qg4 IT I, toxicology advice ST glucagon, high-dose insulin-glucose,

calcium s

ECG Complete Guide — From Basics to Advanced

FKA_

o

22



Lead II
Fixed PR, 21% drppped QR!

Figure 9.3 — Mobitz III Conducted beat-STAF PR constant, SIF9IF G5! P wave 251 conduct 3o fail &1 Infranodal
disease — complete block-@ progress-a3 high risk; pacing s191 |

Lead II
P wave $173 QRS cbmplex 51{- 147

Figure 9.4 — Third-degree (complete) AV blockl P wave fSafi® march 3@ (W), @ik &< ventricular escape QRS-
pace @ — AV dissociation| Infranodal escape-4 atropine a3 I I, pace IFET

AT

AV dissociation-57z wide-QRS bradycardia = 20-40/min-4 ventricular escapel 93 @1t et SToFor

arrest $IACS FAE — pacing pad QY4B M3, cardiology-G TSI, WK atropine IS A FCHIT ICT
QIS
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(YT do

JICTH gi¥ Wi F5it9gea §% (Bundle Branch and
Fascicular Blocks)

a36T bundle branch fail FIE ventricle-Ste GFAN 91 2@ sequentially depolarize 3: blocked T impulse-
& muscle-to-muscle ¢f1=Ite 21 F1: QRS =120 ms S G Y3-§Ol (“rabbit ears”) I 5STI monophasic
shapel

Right bundle branch block (RBBB)

Criteria: QRS =120 ms, V1-V3-GS rSR’ pattern (791 second R, “rabbit ears”), Wig lead I, V5-V6-cS wide,
slurred S wave| T-wave discordance (terminal QRS-a3 fJ#ISto) expected| FIF: right ventricular strain (PE,
pulmonary hypertension), ischaemia, degenerative conduction disease; young-¢ig incomplete RBBB normal
variant 2o I |

Left bundle branch block (LBBB)

Criteria: QRS =120 ms, I, aVL, V5-V6-cs broad monophasic R wave, G51] lead-Q septal q wave absent,
o7 discordant ST-T (ST-T QRS-a3 fI#1F15) | New LBBB-& @fSaifsiFeicd STEMI equivalent 3T 3o — I8N
guidance: Sgarbossa/Smith criteria (€I 58) IAIIT FE!, WK BIF GES TH clinical picturel Ischaemic
symptom-32 new LBBB-GS urgent cardiology input 91gl|

Fascicular block (hemiblock) — QRS narrow-2 It& (<120 ms)

EEg ST ¥« morphology ST IS

Left anterior fascicular Left axis deviation (-45° aVL-GB qR, II, II[, aVF- = LAD ischaemia, LVH,
block (LAFB) to -90°) ©rS degenerative

Left posterior fascicular Right axis deviation I/aVL-c5 1S, Ill/aVF-c& @ — =meet RVH, PE 3™
block (LPFB) gR s

Bifascicular =19 trifascicular block

Bifascicular = RBBB + LAFB (3T LPFB), St @3t LBBB (b fascicle-3 blocked) | Trifascicular = bifascicular
block ST first-degree AV block (AV node “991x fascicle” fReT@) — 91 conduction disease-a3 marker;
symptomatic G&M™WF pacing evaluation #Itsti Asymptomatic bifascicular block-a cardiology follow-up TS,
emergency pacing 91
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Lead Vi1
SR’ pattern, QRS 120 ms

Figure 10.1 — V1-c RBBBI Classic “rabbit ears”: (@/G r, sr8I S, =191 58I R’I [ &7 V6-(S reciprocal wide slurred S
cdfree

Lead V6
BeT R, discqrdant T

A

Figure 10.2 — V6-G5 LBBBI 5391, notched monophasic R wave 3Tt discordant (Fei&iegat) ST-T changel Lateral lead-@
g wave absent|

qF et

LBBB ischaemia FJfFa A1t4: normal A= ST segment 1%t T q11 Sgarbossa criteria TS (WL 58)
— concordant ST elevation =1 mm ¥IF 5 point, WF MI-a3 &5 highly specificl

AT

Syncope-3z new bifascicular block (RBBB + LAFB), I IS Mobitz I / complete block = pacing
territory | Cardiology input &I'eT @3 @i discharge GSIGAT 1|

ECG Complete Guide — From Basics to Advanced 25



JALNT 5

wnifgEier snifewiE (Atrial Arrhythmias)

Atrial arrhythmia ventricle-93 $9It@ (of 27, ©I3 QRS LIS narrow (normal His-Purkinje conduction) —
(SIITRIT atria-cS, ventricle-a T WSt P wave (I S1F S#ARS) =01 regularity #tst|

Premature atrial contraction (PAC)

SFISifIss (non-sinus) P wave-31% early beat, SIF91J TS narrow QRS, SIF9IF non-compensatory pause
(91 sinus beat 9t delay 2T |1) | PAC Y common I ATYIKYS benign — caffeine, alcohol, stress, fatiguel
99 99 PAC AF trigger 0o “IF; ¥4I frequent I symptomatic 2 investigate @1, f5g isolated PAC-®
reassurance w3, 84 3|

Atrial flutter

Tricuspid annulus-a3 BIFCT macro-reentrant circuit 250-350/min =@ sawtooth flutter (F) wave o &
(TS ~300), 11, 111, aVF-(3 G SIt @l | AV node @8 W6 conduct FICS T a1, B13 conduction
AYKYS 2:1 — B classic regular tachycardia ~150/min-@i Clue: ventricular rate JItReNPOIR 150-97
IEIfG fixed, sawtooth baseline, narrow QRSI Vagal manoeuvre 3T adenosine AV conduction {35 slow
P flutter wave reveal @& (flutter terminate & 91) | Management AF-Qg Jcol: rate control, CHA,DS,-VASc

SR anticoagulation, BTF rhythm control — flutter cavotricuspid isthmus ablation-a 58T S1e! |

Atrial fibrillation (AF)

Chaotic atrial activity (400-600/min) ST discrete P wave %, fibrillatory f wave (fine baseline wobble),
o= irregularly irregular narrow-complex rhythmi Ventricular rate AV nodal conduction-a3 &+ faé3 &
— fast AF (>100) commonl

Rate 1@ rhythm control: rate control (B-blocker 31 diltiazem/verapamil; heart failure/sedentary zct
digoxin) QfgereR T 3 — Re™w @ IWF, asymptomatic @BTcsl Rhythm control (cardioversion,
antiarrhythmic, ablation) young, symptomatic, first-episode, 3t heart failure @Mts @ATA sinus rhythm =¥
GABIF I |

Anticoagulation — CHA,DS,-VASc: Congestive heart failure, Hypertension, Age 65-74, Diabetes, Vascular

disease, Sex female — &fSBI 1 point; Age =75 &1 prior Stroke/TIA/thromboembolism-a 2 point &1 7T
=2, §f%F1 =3 - anticoagulate @I (ST4IFIS DOAC); 9 1 / W3 2 » @M, 0 > anticoagulation 1
Bleeding risk (HAS-BLED) STo<6a! T, 1KY 9

Multifocal atrial tachycardia (MAT)
a3 lead-a =3 &7 P-wave morphology-31z irregular rhythm, rate >1001 Classic severe COPD exacerbation

T theophylline toxicity-(S1 FAFPA treat F!, rhythm ST — WIFIK T verapamil/diltiazem; cardioversion
PG FE AT
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Lead II
Early abhormal P, |narrow QRS, pause

A aN I WP NIDY ng_ \

Figure 11.1 — Premature atrial contractionl Premature P wave sinus P wave (It Si=Tmt (2T; QRS narrow (normal
ventricular conduction) | Incomplete compensatory pause %% 3T

Lead II
~300/min-a sawtdoth F wave, 2:1 corjduction

Figure 11.2 — 2:1 conduction-:% atrial flutterl ~150/min-a regular ventricular rate, sawtooth flutter wave march
FAz| Adenosine ventricle slow & F wave unmask 3|

Lead II
Irregulafly irregular, P wave ¢

T\ N\N\N NN \NNANNN NN/ NANNNNNN MNANANANNNNN ANNNN ANANN \MAA

Figure 11.3 — Atrial fibrillation| Irregularly irregular narrow-complex rhythm, P wave absent, fine fibrillatory baseline!
Rate, anticoagulation-Q3 AWIGH WIF FIAY assess IFET|

Lead II
o' i morphology, irreghilar

Figure 11.4 — Multifocal atrial tachycardial F3IC% {561 f&8 P-wave shape-373 irregular rhythm| COPD exacerbation
SIE — HAPH treat FET|
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qF et

“Irregularly irregular” = 2[J1 5T 23T #1S AF| 5@ variable conduction-313 complete heart block =13
irregularity mimic 4t frequent PAC 9% fi@ — commit S TSt P wave march S Gl

ECG Complete Guide — From Basics to Advanced
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LT 52

erisiret fiww =g SVT (Junctional Rhythms and SVT)

Junctional rhythm

SA node fail I I AV conduction block 2T AV junction 40-60/min I escape | Hallmark: narrow
QRS, absent 3t inverted (retrograde) P wave — QRS-93 f3 &itst, (Gow@ (), 1 5 oiw ot I —
IWIF /T regular ratel Junctional escape rhythm Q351 rescue rhythm: junction-G suppress d1 I fScesst FE!
sinus node &4 WXty @3 (834, ischaemia, sick sinus syndrome) |

Supraventricular tachycardia (SVT)

AVNRT (AV nodal re-entry — dual AV nodal pathway, & common regular SVT) & AVRT (accessory
pathway, 799 WPW) 7513 150-250/min-a regular narrow-complex tachycardia 257 5T, P wave QRS-
aq GO @ FF@ (AVNRT: V1-@ pseudo-R’, inferior lead-a pseudo-S) It B9 5 7@ (AVRT) | IF WF ¥
abrupt — GPTRT &3 I 936 B9 qeot|

Stable regular narrow-complex tachycardia-¥ acute management

1. =Tt vagal manoeuvre: modified Valsalva (semi-recumbent, syringe-4 15 s (STt 3, SIFMF flat S ot
(OIteT) — ~40% SVT terminate 5|

2. Adenosine 6 mg rapid IV push (20 mL saline flush 3T, 2% OF F@); 1-2 Min-Q FS 91 2T 12 mg; ToIT
12 mg dose ST (TS 1| Transient flushing, chest tightness W F@F second-ad asystole-T Ta) T6H
TR — TAFI AN g F7/ | Asthma/COPD- afSa 5t (bronchospasm), transplanted heart-@
MISKIGH!

3. Adenosine fail $2¢T: verapamil/diltiazem 31 B-blocker 1V; 19917 sedation-a synchronized
cardioversion SIT|

Unstable (hypotension, pulmonary oedema, ischaemic chest pain, altered consciousness) - synchronized
DC cardioversion Qa4a% — SIJ iy delay I 11

MR BAAREBNARIE

Figure 12.1 — Junctional escape rhythmI Inverted retrograde P wave-53 &3 regular narrow-complex rhythm1 Backup
pacemaker fater@ FTer F902 — SA node &9 I GT6T Yo |
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Lead I
Regular| ~180/mi, 721! %1 P wave 7c X

AP RUR PV PURA

Figure 12.2 — SVT (AVNRT/AVRT) | 351=-&3F reqular narrow-complex tachycardia; P wave QRS- Bi#f| Stable 3¢ vagal
manoeuvre = adenosine; unstable T synchronized cardioversion|

AT

@ wide-complex tachycardia-& fafseer@ SVT with aberrancy It 19 1, BIte verapamil/diltiazem
AT adenosine 8 91 — VT 4 treat I WK >48 h (I S&ET duration)-a3 AF-G& anticoagulation cover/
TOE guidance &IGl cardiovert GeIGAT |11
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YT d0O

cSiGTa SifamiE =i FIfSTE SIS v (Ventricular
Arrhythmias and Cardiac Arrest Rhythms)

Ventricular rhythm wide, bizarre S1I9 fIefcea<s | @FIAT regular wide-complex tachycardia it Jt 3@m
IFZ VT — a3 as0! fAsas Sk 161", F1RY VT-& SVT (O (verapamil i) treat ¢ fatal hypotension 2t
AL

Premature ventricular contraction (PVC)

Early, wide bizarre QRS (=120 ms) >I¥ discordant T wave, S0tsi P wave A3, WF AGFIS full
compensatory pause| Unifocal PVC &f$31F @33 (74T (a3F6T ectopic focus); multifocal PVC IwaTT (Qifas
focus — @ concerning)| Pattern: bigeminy (a35! Im @F6I beat PVC), trigeminy, couplet (919911 7o),
tripletl Frequent PVC (>10-15% burden) cardiomyopathy co #Iltd — refer 11 Structurally normal heart-
Q isolated PVC STI4IKS benign; K+/M92+ correct @, stimulant a8, reassure FET|

Ventricular tachycardia (VT)

=3 consecutive ventricular beat =100/min 3E, wide QRS| Monomorphic VT (uniform QRS — scar re-
entry, @89 I MI) I919 polymorphic VT (I@sTicaT QRS — acute ischaemia, channelopathy) | Aberrancy-3%
SVT-a3 vt VT-ag 95 clue: AV dissociation, capture/fusion beat, extreme axis, precordial-Q concordance,
H™IF structural heart disease-a3 history|

Torsades de pointes

Prolonged QT-c 33 polymorphic VT, @4Id QRS complex baseline-a3 591 ¢Sifot @5 I 9 3
(waxing-waning amplitude)| Trigger: QT-prolonging 834, hypokalaemia, hypomagnesaemia, bradycardial
Treatment magnesium sulphate 1-2 g IV (Mg2+ normal 21a), K* high-normal-a correct 3T, WS 84 IF
FEI, WK pause-dependent torsades-Q overdrive pacing/isoprenaline S Amiodarone QT prolong & —
QI afSea st

Ventricular fibrillation, asystole, PEA

VF: chaotic, irregular baseline, af QRS @3 — cardiac output @31 Asystole: flat line (JZBT lead-a confirm
FQ@I, gain @dl, loose lead I™ @a) | PEA: organized electrical rhythm 5@ pulse @31 f5ab613 cardiac arrest
rhythm — Q2a3 CPR 3 I

2% ACLS pointer (adult)

* Pulse-313 unstable tachycardia (hypotension, shock, ischaemia, altered) — sedation-Q synchronized
cardioversion|

* Pulseless VT / VF - unsynchronized defibrillation (biphasic 120-200 J) + high-quality CPR; adrenaline
1 mg IV &f$ 3-5 min; 91T shock-a7 #IF amiodarone 300 mg IV (g5 dose 150 mg) |
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« Asystole / PEA - CPR + adrenaline 1 mg &f$ 3-5 min; shock a; reversible 13 cdicet — 4 Hs (Hypoxia,
Hypovolaemia, Hypo/Hyperkalaemia, Hypothermia) =< 4 Ts (Tamponade, Tension pneumothorax,
Toxins, Thrombosis)|

Lead II
Wide premature eat + pause.

AL YA\ LA L

Figure 13.1 — Premature ventricular contraction| Discordant T wave-32 wide bizarre premature QRS &I full
compensatory pausel Q4 unifocal (933 morphology) |

Lead Il
~180/min-a regulpr wide-cqmplex taghycardia

A _

Figure 13.2 — Monomorphic ventricular tachycardial Regular, wide, uniform QRS complex| &F1< J 6T 7S
@A regular wide-complex tachycardia-G VT 4TI

\Awwwﬁw VAN

Figure 13.3 — Torsades de pointes| Prolonged QT-¢G waxing-waning amplitude-aQ3 polymorphic VTI Magnesium Wi,
potassium correct ST, QT-prolonging SJ« IF FEI|
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Lead II
Chaotic paseline, RS ACE

A AV gy A A,

Figure 13.4 — Ventricular fibrillation| Coarse chaotic activity, organized complex @3, output 3| Ongoing CPR-33
Q393 defibrillate FTI

Lead II
Flat baseline

Figure 13.5 — Asystolel asif&<s lead-a confirm T, connection W gain ¢icdt — SIF#F CPR, adrenaline, Ta
reversible FIEV| Asystole-(3 FUET shock e a1

AT

Prior MI-a3 @¥tte ~150/min-a regular wide-complex tachycardia &1 91 26 18 VT — (TA©

SIAT AMSIEs | Verapamil trial o8 1; unstable 3¢ cardiovert ST, local protocol AT stable 3
amiodarone/procainamide pathway!|

ECG Complete Guide — From Basics to Advanced
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HLINT 58

ACS -1iq STEMI (Acute Coronary Syndromes and
STEMI)

Acute coronary syndrome-3 G2 SRsiT @A ECG reading SR @M Silq 671 Suspected ACS-Q tracing
=T 10 fRAfNTea Jeey fAts 3@ — W @361 normal ECG 4 rule out I 11

STEMI criteria (4th Universal Definition)

=2 contiguous lead-a ] point-a ST elevation:
+ Limb lead: =1 mm (0.1 mV)I
« Precordial V2-V3: 40-a3 {3t 9&@ =2.5 mm, =40 9@ =2.0 mm, IR =1.5 mm|
+ 8] precordial / posterior V7-V9: =1 mm (V7-V9-c5 =0.5 mm, 40—&?1%?6‘33}?(8 =1 mm 2el) |
+ V4R (RV infarct): =1 mmi

J point-@ (31 J+60 ms) sl Morphology matter &: convex (“tombstone”) elevation MI-Q3 0%
GSRIRITAT; concave elevation early repolarization 3t pericarditis-a3 i @t Qs

Infarction-99 evolution

fafat®: hyperacute T wave — &91, 53TI, symmetric (G early sign) | fAfAG-gB1m: convex ST elevationl
gBI: pathologic Q wave (SfJ 77 (>40 ms 58TI AT R-9F >25%) T49 myocardium J&| TB1-fiE: ST segment
Io1 T, T wave invert 3| fdq-sgica: T wave normalize 30 #ITt; Q wave &T¥3 scar-ad signature R =&t
AT | Reciprocal ST depression electrically fRoiSto lead-a — @bz true STEMI-G mimic (@ WM |

Localization: (FI9 artery?

STE territory Wall AJIT culprit

I1, III, aVF Inferior RCA (3TI4199%9); LCX A8

V1-v4 Anterior/septal LAD

I, aVvL, V5-V6 Lateral LCx (3T diagonal)

V1-V3-c3 STD + tall R Posterior (mirror) LCx/RCA (posterior descending)

V4R-GS STE Right ventricle Proximal RCA

aVR-Gs STE (+ diffuse STD) Left main 3 triple-vessel disease pattern — ominous, urgent angiography
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NSTEMI &i¥ unstable angina

a3 clinical syndrome persistent ST elevation =IGt: ST depression, transient STE, It T-wave inversion —
AT M“T normal ECGI Troponin NSTEMI (positive) (¥@F unstable angina (negative) =Wt 1 Risk score
(GRACE/TIMI) gt antiplatelet, anticoagulation, statin &I1F early invasive strategy-s manage 3|

High-risk ischaemic pattern — {35 (&ita1 =

Wellens syndrome: 1314 SR V2-V3-G5 *1SIF inverted (type B) It biphasic (type A) T wave — critical
proximal LAD lesion; “stress test 9%, cath-4Q Tra1” de Winter pattern: precordial-Q upsloping ST depression
AN tall symmetric T wave — proximal LAD occlusion-a3 STEMI equivalent; STEMI-Qf JGaI reperfusion
activate 11 Posterior MI: V1-V3-G5 ST depression + tall R (posterior STE-a3 mirror) — V7-V9 i@t confirm
IETI

Sgarbossa criteria (LBBB dl ventricular-paced rhythm)

Criterion Point

Positive QRS-8XI<1T lead-a concordant ST elevation =1 mm 5
V1-V3-cS ST depression =1 mm 3
Discordant ST elevation =5 mm (Smith: QRS amplitude-a3 =25%) 2

Score =3 = MI (high specificity) | LBBB-(® ®&®ItaT concordant ST deviation pathological — normal LBBB
AIIY discordant!

Brugada 3<% early repolarization

Brugada type 1: V1-V3-cS coved ST elevation =2 mm S99 inverted T (“shark-fin") — VF risk-312 sodium-
channel disease; electrophysiology-co refer @ (@ &I sodium-blocker unmask @)1 Early
repolarization: notched ] point-512 concave STE, SRS young athletic #wF, reciprocal change 2ol —
benign i Symptomatic @t STtwz 3¢ WISt ischaemia & treat FT

Takotsubo (stress) cardiomyopathy

SIS emotional/physical stress-a3 2/ postmenopausal If2eT: ECG anterior STEMI mimic & (STE I deep
T inversion, long QT), troponin & Iy, G coronary clean WF LV-c apical ballooning! Supportively
manage T, AMRIFSIS recover I — g BFTS acute complication (shock, VT)-a full ACS-level care =TSt
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I1 — STE| I — STE aVF — ST avL

Figure 14.1 — Inferior STEMII Inferior lead-a (I, I1I, aVF) convex ST elevation 3t aVL-¢S reciprocal ST depression —
reciprocal change early repolarization S, true ischaemia confirm @1 Culprit SIS RCA; RV infarct-99 @y VAR @56
AT

1 — STl V2 —{STE V3 —STE V4 — STE

Figure 14.2 — Anterior STEMII V1-V4 TG ST elevation (LAD territory) | Anterior MI % muscle mass-& g‘fﬁa‘@ P —
heart failure, VT/VF =1 bundle-branch block-a3 higher risk; @293 reperfusion activate |

V1 —tallR +ST V2 —tall R +STD V3 —tall R+ STD

Figure 14.3 — Posterior MI (mirror pattern)I Posterior wall SRS (441 =1 a1: @F STEMI V1-V3-G5 ST depression ST
tall R wave =019 upright T wave fR3eT@ 7 7| Posterior lead V7-V9 f%aT confirm a1 (STE =0.5 mm) |
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Lead V2-V3
Deeply inverted symmetric [ waves

M

Figure 14.4 — Wellens syndrome type BI Jj131d @151t V2-V3-(S s8I inverted, symmetric T wave = critical proximal

LAD stenosis| Type A-GS biphasic T wave G411 Stress-test GBIGAT AT — urgent angiography-co refer T@T; Q3 @A
o= e infarct @1

Lead V2-v4
Upsloping STD + tall symmatric T

AR

Figure 14.5 — de Winter patterni STEMI equivalent: precordial-Q upsloping ST depression At tall, symmetric T wave
= proximal LAD occlusion| STEMI-Qg Scat reperfusion activate 3|

Lead V1-v2
Coved STE =2 mn + invert ted T

Figure 14.6 — Brugada type 1 patterni V1-V3-c@ coved (“shark-fin”) ST elevation =2 mm SIg9/F inverted T1 VF risk-512
sodium-channel disease — @3 unmask 3; electrophysiology-cS refer F&TI

qF it

V2-V3-G5 STE criteria sex- I age-specific (2.5 /2.0 / 1.5 mm) | SISUENT flat 1-mm 18 <739 I
young 93 anterior MI {57 2@ WK IR overcall 3@ — A5 FAAGT 1s11g |

AT

Diffuse ST depression-57z aVR STE = [J1< 91 28T #1X{S left main It severe triple-vessel disease| a3 @M
urgent cardiology #I5I(I — troponin-Q3 WS GBI J1
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LT d ¢

coAfareRfoo It STEMI (Acute Pericarditis vs STEMI)

Acute pericarditis S STEMI HB13 ST segment elevate @ — 58 QFBIT reperfusion FAMe!, WIFIBIT anti-
inflammatory | 76 Sem™T T core bedside skill

ey Acute pericarditis STEMI

ST elevation Diffuse (@@t lead), concave (“smiley”) Territorial (anatomical group),

convex (“tombstone”)

Reciprocal ST Absent (aVR/V1-G3 reciprocal change 5o f321FS lead-a Present
depression A=)
PR segment PR depression (e & 11, aVF, V5-V6) — PR STILE% normal

atrial injury current

Q wave @3 (necrosis @3) Pathologic Q wave evolve @&

T wave ST elevated BT upright-3 A ST AT invert &

Spodick’s sign Downsloping TP segment — pericarditis-Q3 Absent
Gy specific

Clinical Pleuritic, positional 3T (TNt Y I3 ©IteTl);  Pressure-Jcol, exertional; territorial
pericardial rub; diffuse radiation

Pericarditis ECG-49 stage

Stage 1 (9G1-f%): diffuse STE + PR depression| Stage 2: ST normalize, T flatten| Stage 3: T-wave inversion|
Stage 4 (31¥17): normalization| MI-Q3 JtoT 99, Q wave FUAT ¢of 7T a1 WiF ST/T evolution diffusel

Management note

Pericarditis: NSAID + colchicine, rest, 19 treat T (viral ICGE common; endemic setting-a TB, uraemia,
post-MI/Dressler, malignancy SI@dt)| Significant effusion N3t anticoagulant af$ Seettl Tamponade-a3
red flag: hypotension, raised JVP, muffled heart sound (Beck’s triad), pulsus paradoxus, electrical alternans,
low voltage — urgent echocardiography I pericardiocentesis|
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Pericarditis — lead IT STEMI — lead III Reciprocal — aVL|(STEMI

— 'f/\— N ik \_/\_

Figure 15.1 — Pericarditis I/ STEMII Pericarditis: PR depression-513 diffuse concave STE ST1F reciprocal change @31
STEMI: 351t lead-a reciprocal depression-33 territorial convex STE|

q et

PR depression pericarditis-Qd SR specific ECG sign — diffuse STE (143 lead I1-c5 cdficsit| STEMI
PR segment &I FT depress R 11

ARG

Pericarditis-Q AT severe IS #AIE WA troponin 3BT IBTS A (myopericarditis) — 5@ reciprocal
change-¥3 territorial convex STE &iF1< §1 38t #1xfg MI| ECG ambiguous 3¢ urgent cardiology
review-3 SIteTl, @ WHCNR G|
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RUACZIETIRD, (GATTADIT WK 8Yed &eK (Electrolytes,

Temperature and Drug Effects)

ECG Q30! real-time electrolyte monitorl Potassium tracing-G& @RRE IAE F; calcium QT-& TG,
temperature IF S e signature Witz |

Hyperkalaemia — classic progression

K™ Iree: (1) =141, peaked, tented T wave (SIRGSTT early); (2) PR prolongation-i% flattened P wave; (3) QRS
widening; (4) QRS-T R sine-wave pattern; T19919 VF/asystolel Management: QRS wide 3t arrhythmic 3
calcium (gluconate 3t chloride IV) @493 — membrane stabilize $@, K™ FJ 1; ©19917 insulin + glucose,
salbutamol nebulization, acidotic ztsT bicarbonate, =T definitive removal (calcium resonium, dialysis)|
K" =119 ECG continuously recheck S|

Hypokalaemia

Prominent U wave, flattened T wave, ST depression, prolonged QU, & arrhythmia-&I9st (PAC/PVC,
long QT-¢3 torsades risk) | Potassium replace @ (mild &g ECG change ST A15¢e oral; severe It ECG change
B cardiac monitoring-a@ 1IV), BT magnesium @tdt — hypomagnesaemia B hypokalaemia
refractory =1

Calcium

Hypercalcaemia: short QT (shortened ST segment) | Hypocalcaemia: long QT (prolonged ST segment) —
torsades risk| Calcium disorder ST segment-& 9IGIF; potassium disorder T wave SR QRS-GFI

[QIEnIC) ECG signature

Hyperkalaemia  Peaked T - flat P/long PR - wide QRS - sine wave
Hypokalaemia U wave, flat T, ST depression, long QU

Hypercalcaemia Short QT (short ST)

Hypocalcaemia = Long QT (long ST)

Hypothermia Osborn (J) wave — J point-@ hump; bradycardia, long QT

Digoxin effect Scooped (“Salvador Dali”) ST depression, short QT; toxicity = &T¥ @I arrhythmia + AV
block
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QT-prolonging €3% (QTc-93 fAts w&r)

Antiarrhythmic: amiodarone, sotalol, quinidinel Antibiotic: macrolide (erythromycin, azithromycin),
fluoroquinolonel Antipsychotic: haloperidol, quetiapine, ziprasidonel SIqJIq3: ondansetron, methadone,
f$g antifungall Hypokalaemia, hypomagnesaemia K bradycardia-Go risk I2a ICT — A3 SFISE IFF
T AT AT ECG qedT|

I
1.Peaked T 2.FlatP, long PR 3. Wide QRS 4./Sine wave

WAALLANA AL L LA il 7

Figure 16.1 — Hyperkalaemia progression| I1w3 K*: tall peaked T wave - PR prolongation->3 flattened P — widened
QRS - sine-wave pattern — asystolel Lab slip 99, ECG it treat @ — QRS wide 2T HITsY calcium #rg|

Lead V2-v3
ST depression, flaf T, prominent U

Figure 16.2 — Hypokalaemial Sagging ST depression, flattened T wave Wi prominent U wave (T-Q3 #It&< “hump”) |
Prolonged QU torsades-a3 e (5T — K* replace ST @i Mg2+ cae|

Lead V5-V6
J-point Hump.

IR

Figure 16.3 — Hypothermia: Osborn (J) wavel | point-@ positive deflection, lateral precordial-Q S @I, height
cooling-a3 VAl AT FE | AFCore@ handle FERT — ST 21T Face fibrillate FE|
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Lead V5-V6
Scooped ST depression

i

Figure 16.4 — Digoxin effectl Downsloping “scooped” ST depression (“Salvador Dali moustache”) STl short QT1 @Bt
drug effect, toxicity ¥ — toxicity (7T arrhythmia @1 AV block o1

AT

Sine-wave pattern I pre-arrest hyperkalaemial Lab-a3 Sl GBI a1: @293 1V calcium 7hg, SR

insulin-glucose, T dialysis-a3 &BfS a181 @F3SIE, QT-prolonging 8J& QTc >500 ms I same-day
action sIeef|
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(6F19 9 289l (Chamber Enlargement)

Hypertrophied chamber I electrical force ¢5f3 @, QRS voltage WK axis W @1 Voltage criteria specific
33 insensitive — echocardiography confirm t; ECG screen 3|

Left ventricular hypertrophy (LVH)

Sokolow- V1-c5 S + V5 (1 V6)-c3 R =35 mm

Lyon

Cornell aVL-GS R + V3-G5 S >28 mm (9=9) / >20 mm (Jf3=11)

Strain Lateral lead-a (I, aVL, V5-V6) downsloping ST depression + asymmetric T inversion — pressure
pattern overload-a3 3fsro

Supportive sign: left axis deviation, left atrial enlargement, prolonged QRSI FIK9: hypertension (IRGE
common), aortic stenosis, hypertrophic cardiomyopathy! I & young, thin, athletic chest-@ voltage
criteria LVH overcall @ — S 147 59, @M@ ek interpret ST

Right ventricular hypertrophy (RVH)

V1-c8 R > S (dominant R), right axis deviation, @ V1-V3-G3 strain pattern| =1K9: pulmonary hypertension,
chronic lung disease, pulmonary stenosis, mitral stenosis (pulmonary hypertension-a JI<5) |

Atrial enlargement

Left atrial enlargement (P mitrale): P wave >120 ms, &3 notched (bifid) II-G3, V1-c5 deep terminal
negative component ATt — mitral stenosis WK LV diastolic dysfunction-a classicl Right atrial enlargement
(P pulmonale): P wave >2.5 mm &4, peaked, II, III, aVF-c& — pulmonary disease, pulmonary hypertension,
tricuspid stenosisl
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V1 — deLp S (22/mm) V5 +— tall R (20 mm) + straill

Figure 17.1 — Left ventricular hypertrophyi Sokolow-Lyon: V1-c& S (22 mm) + V5-c8 R (20 mm) =42 mm = 35 mml|
“strain” pattern %% S — lateral lead-@ discordant ST-T, pressure overload-Q3 marker|

Normal P (lead II) P mitrale — wide, notched P puILnonaIe — tall, peaked

Figure 17.2 — Atrial enlargement-ag P-wave patterni P mitrale: P >120 ms, notched (left atrial enlargement) | P
pulmonale: P >2.5 mm =741, peaked (right atrial enlargement)|
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Hypertensive @™o LVH voltage-513 strain pattern (lateral ST depression + T inversion) severe
pressure overload-a7 red flag — blood-pressure control tight ¢ WIF aortic stenosis TS|

AT

Chest pain-312 994 LVH strain pattern ischaemia mask $9@ AT — I ECG-QF SR Yo FET HIF
troponin ¢icdTl LVH-@QR repolarization abnormality troponin IS |11
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AT @uediferer (Pulmonary Embolism)

Pulmonary embolism (PE) right heart-G acutely strain &, T ECG-GS right-sided stress-a3 aifSwea ot
[ | It ECG finding PE rule in 3 rule out @ a1 — ECG-T GNST suspicion IR &1 STEMI I™ (1@

PE-cs ECG clue

* Sinus tachycardia — st6c@ common finding, 5@ 59<f non-specific|

+ S1Q3T3: lead -5 S wave, lead III-(5 Q wave + inverted T — acute right-heart strain-Q3 famous pattern|
N AT Jeol, fFF insensitive W non-specific|

* V1-V4-cs T-wave inversion — PE-related right ventricular strain-Q% S sensitive ECG sign (93
specific 93) |

» 994 right bundle branch block, right axis deviation, P pulmonale, clockwise rotation|

Bedside approach

Pleuritic chest pain, ¥™FE It syncope-a3 @ce: tachycardia + right-strain pattern + V1-V4-c3 T inversion
AP differential-Q PE $9@ oIttt — clinical score (Wells/Geneva) #9118, ARSI D-dimer @edll, &1F
indicated z&7 CT pulmonary angiography-G T8I Hypotension-3 2 massive PE resuscitation diagnosis:
dilated, hypokinetic RV-31z bedside echo CT feasible a1 =t local protocol ST thrombolysis justify F&|

Lead I — S wave Lead III — Q + inverted T V1-V4 — T inversion

Eurddll Ve Vel Ve

Figure 18.1 — Acute right-heart strain-aa S1Q3T3 patternl Lead I-(5 S, lead I1I-¢S inverted T-51% Q| Sensitive 5@
specific ¥ — suspected PE-G5 sinus tachycardia 5119 V1-V4-¢5 T inversion & 1ce bedside cluel

q et

V1-V3-(5 AT 1S WIF V6-97 foics werSia T-wave inversion right ventricular strain (PE)-a3 3f5s

@F; V5-V6-(o SR 191K inversion LV ischaemia-a3 356 @1 Precordial-S[ce gradient-B13 strain-a3
location ¢TI

ECG Complete Guide — From Basics to Advanced 46



AT

@l immobility, surgery I pregnancy-J #/F anterior T-wave inversion + tachycardia + hypotension =
SIIeT 91 28T 21 PEI “anterior ischaemia”-a anchor 3@ anticoagulation workup delay GIGT T
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f&-9F7I6=Iw — WPW (Pre-excitation (WPW))

Pre-excitation-Q Q3BT accessory pathway (bundle of Kent) atria-& SIS ventricle-Q3 STIY G&1ITS, AV node-
a3 protective delay bypass &I

Wolff-Parkinson-White (WPW)

Triad: (1) PR interval <120 ms, (2) delta wave — QRS-4a3 slurred upstroke (accessory path ficg early
ventricular activation), (3) wide QRS (=120 ms) St discordant ST-T change, Bt ischaemia It BBB mimic
A &I Delta wave-a3 polarity pathway-a3 location-a3 3o @ (electrophysiologist-3T ablation
planning-a IR FE) |

Orthodromic AVRT (WPW-(5 SIRt6cd common SVT): impulse AV node fica facs 1 =g accessory pathway
7 $oI@ 85 — narrow-complex regular tachycardial Antidromic AVRT: accessory pathway foe fats, AV
node e 9@ — wide-complex regular tachycardia, 530St VT (8@ G =71

f3elee=< scenario: pre-excited AF

WPW-c5 AF ¢ atrial impulse AV-nodal rate limiting &SI accessory pathway fic ventricle-Q SetE it —
irregular, 33 %S, wide-complex rhythm ¢sf3 27, BT VF-a degenerate TS #I | Pre-excited AF-(5 AT
AV-nodal blocker fii8 at (verapamil, diltiazem, B-blocker, digoxin, adenosine; amiodarone fa e witg)
— Q3T AV node block @ accessory pathway-& QFaa IBT @A (T, ventricle-& WS ¥1{0 & | Unstable
- synchronized cardioversion; stable - urgent cardiology (protocol ST procainamide/ibutilide, BIF21F
ablation) |

Lown-Ganong-Levine (LGL)

Short PR (<120 ms) st normal QRS =T delta wave (33 — accessory pathway 9%, enhanced AV nodal
conduction| SIS benign; SVT 36 I eg WPW-9QF malignant AF risk Q2T 1 1

Definitive management

Symptomatic WPW (SVT, syncope, pre-excited AF) — electrophysiology study &9 radiofrequency
ablation, T >95% C¥@ curativel Incidentally #1Sal asymptomatic pre-excitation-Q cardiology risk
stratification =rcst (Re9¥ 3 athlete) |
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Lead V5-V6
Short PR + delta wave + wide QRS

Figure 19.1 — Wolff-Parkinson-White (WPW)1 Classic triad: PR <120 ms, QRS-a3 slurred upstroke (6 wave), arg
discordant T-512 wide QRS Accessory pathway AV node bypass F& — pre-excited AF-c5 F3t AV-nodal blocker 3 a1

AT

Young &#Wte 200+/min-q irregular wide-complex tachycardia = &I 91 26T #1S pre-excited AF1 AV-
nodal blocker QT FIF 200 2@ — unstable 2 cardiovert I, stable 3T @42 cardiology TIHT|
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ot faww =iie w1558 (Paced Rhythms and Artefacts)

Paced rhythm

Pacing spike — «IIGT vertical artefact — & depolarization trigger I ST Wt WiT| Atrial pacing: ISt
P-Q3 et spikel Ventricular pacing: &fSBr wide, bizarre QRS-Q3 &mest spike (RV apex-c lead <51 LBBB-
like STIT left axis)| AV sequential (dual-chamber) pacing: P WS QRS FBIF WItsi3 spikel Check F@T: 2AfSH!
expected complex-a3 Wt spike WTg (capture)? &AfSHT spike-aF #It@ complex Witz (capture I failure)?
Device intrinsic beat sense IR (VAT spike @3)? Pacemaker malfunction + symptom = urgent
cardiology/device check; protocol G magnet I reprogramming 9IS 1|

Limb-lead reversal <1 dextrocardia

LA-RA reversal (36 common lead error): lead I-c8 negative P-QRS-T (global negativity), aVR positive
R T, WK II/1II swap 2T Precordial normal (idI| Fix: arm electrode swap 3 repeat 3|

Dextrocardia (mirror-image heart): @33 limb-lead pattern At W1 precordial-aQ poor R-wave progression
g dominant S wave (chest lead e 2 74t=) | Reversed limb lead WK right-sided chest lead (V1R-V6R)
3T repeat @ confirm I — tracing U9 normalize 31

gy Limb-lead reversal Dextrocardia
Lead I Negative P-QRS-T Negative P-QRS-T
aVvR Positive Positive
Precordial Normal R progression Reversed — 5@ dominant S
Fix Arm electrode swap F&T Right-sided chest lead
I« artefact

Wandering baseline: 157 I 119t skin contact — electrode reposition FGlI, skin #IfX®T F&I Muscle
tremor: fine irregular noise (Parkinson’s, 19fd, anxiety) — @M I AT W reassure IET AC
interference: baseline-93 fAxf¥® 50 Hz GIGr 28T — earthing ¢acdll, electrical device (IF 7@ JA1S| Lead
misplacement: V1-V2 Q& S 357 Brugada 1 incomplete RBBB mimic @ — 4th intercostal space
verify ST

QGHAIRS 6F

Exotic rhythm diagnose 311 &Iest artefact drill BI&TS: @15 7 w017 s1Aw? s 8FE! skin-a
electrode? limb =17 chest position f5&? calibration 10 mm/mV, speed 25 mm/s? GFgors
“bizarre” tracing technical, cardiac 91
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Symptomatic paced GTo spike-aa 2Ita QRS complex dt QT loss of capture — emergency ReiE
treat I: pad #5113, cardiology/device team Q493, transcutaneous pacing standby!|
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%® (IEA12G f§G (The Rapid Bedside Read)

@51t crash ¢ full 8 step-9F T @31 QB! distilled version — F16 second, 7Bt 241

SO-ATID To fA©

1. Rate — A1 =5 (>150), P &7 (<40), 71 5= =rc=?

2. Regular? — irregularly irregular = &I T 3G 21 AF|

3. Wide J1f3 narrow QRS? — wide + regular + fast = 2SI q1 36 *IFZ VT

4. P wave — HItg W9 QRS-QF AR (&1Gl? Ot march 3z (block)?

5. ST elevation? — =2 contiguous lead, convex, reciprocal change 31t = STEMI|
6. ST depression / T inversion — ischaemia, strain, 915 V2-V3-c& Wellens?

7. QRS width + T shape — BBB? Peaked T (hyperkalaemia)? Sine wave?

8. QTc — >500 ms T QT-prolonging 84 = torsades risk|

9. Axis — tachycardia-co extreme axis VT-a3 AGE|

10. /[T ECG-QF AR Y — new IFTN old AT I T |

AL — FUET 51 FrEar

« STEMI pattern (territorial convex STE + reciprocal change) — reperfusion activate w1
+ aVR STE + diffuse STD — left main diseasel

+ Wellens / de Winter — & LAD occlusion|

« Complete heart block / Mobitz II — pacing|

« VT / VF [ torsades — cardioversion/defibrillation/magnesium|

- Sine wave / severe hyperkalaemia pattern — Q393 IV calciumi

- Brugada type 1 syncope-a3 @Mts — VF risk|

« Pre-excited AF — AV-nodal blocker 31

* Posterior MI anterior STD-Q3 WGt — V7-V9 acdl|

&4 urgent cardiology help (<3

* Suspected acute coronary occlusion (STEMI, Wellens, de Winter, posterior ML, left-main pattern)I

* Unstable arrhythmia — hypotension, ischaemia, pulmonary oedema, altered consciousnessl

» High-grade AV block, atropine-&Q 311G 9f (@™ symptomatic bradycardial

- Wide-complex tachycardia 5t f3f6s diagnose Fco #i1q% a1

+ QTc >500 ms, syncope-31% Brugada pattern, If &I inherited-arrhythmia STtR|

« AIET tracing @I history S ECG (NTA 9 — QPN RPI15T T, escalate T, ECG repeat T
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Common pitfall

- &AW abnormality-cs (I TISAT — AF HIF STEMI Q@FANY AC; b G197 AITT I FET

« &I =2I%! VT-& “SVT with aberrancy” I« — default VT 411

* YT ECG =T TheAT — “new” LBBB, “new” Q wave &IF “new” T inversion management 3w ¢l |

« G AT chest lead (V1-V2 & $9F) Brugada/RBBB mimic & — anatomy recheck T

 Limb-lead reversal dextrocardia 3 lateral MI mimic & — lead I polarity cacari

» Normal ECG # ACS (8 — unstable angina ®1F early STEMI-GS tracing unremarkable TS i1, serial
ECG + troponinl

« Monitor treat FaI, AN 9T — telemetry-cS 351 “bizarre” rhythm-4a3 JIGE common FIF artefact,
arrhythmia s3I

qq it

Qfgerst bedside dilemma 6T fSa6T &R3: (1) G stable? (2) 7&@T ECG &v f&=1? (3) ECG story-3
S (ET? AEIET T8 5B 20T escalate FET — QIS cardiologist a6 missed occlusion-aF G
BT false alarm s & ¢ 3@l
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AT ©5ie] 56916 wedl (Normal Values Quick

Reference)

Paper speed (F151tod 5i1fS)
Calibration (F7fecga)
Heart rate (30 &5)

P wave

PR interval

QRS duration

Pathologic Q

ST segment

QTc (Bazett)

QRS axis

STEMI STE (limb)

STEMI STE (V2-V3)

SA node intrinsic rate

AV node / junctional rate
Ventricular escape rate
LVH Sokolow-Lyon

LVH Cornell

Atrial flutter rate

SVT rate

VT definition

Sgarbossa (LBBB)

25 mm/s (1 small square = 40 ms)

10 mm/mV

60-100/min

<120 ms ®89l, <2.5 mm &41; 1, II, aVF-¢S upright

120-200 ms

<120 ms

>40 ms 58I A R-aF >25%, =2 contiguous lead-Q

Isoelectric

<450 ms (939), <460 ms (Jf2FT); >500 ms = high risk

-30° to +90°

=2 contiguous lead-@ =1 mm

40-a3 fs FF@ =2.5 mm; =40 9@ =2.0 mm; IR =1.5 mm

60-100/min
40-60/min
20-40/min

S(V1) + R(V5/V6) =35 mm

R(aVL) + S(V3) >28 mm <55 / >20 mm FfZe
250-350/min (31&99% ~300; 2:1 - ventricular ~150)
150-250/min, regular, narrow

wide QRS-31% =100/min R =3 consecutive ventricular beat

=3 point=MI (5/3/2)
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7% FCoF oifeiwsl (Abbreviations Glossary)

Y Tt
ACLS

ACS

AF

AV

AVNRT / AVRT
BBB

CHA,DS,-VASc

DOAC
LAD / LCx / RCA
LAFB / LPFB
LVH / RVH

MAT

NSTEMI / STEMI
PAC / PVC

PE

PEA

SA

SVT

VF / VT

WPW

1t

Advanced Cardiovascular Life Support (TTGSISTG FIfESSIHHFHAIT AR SAAT)
Acute coronary syndrome (SUif585 S Sracg)

Atrial fibrillation (Suiigret B1RfIers)

Atrioventricular (Sf§stefgpaa)

AV nodal / AV re-entrant tachycardia (af$ @rer / af$ F-aagrs Bnfssioan)
Bundle branch block — RBBB/LBBB (J1to1 JIB )

AF-c stroke-risk score (GGI-R= &19)

Direct oral anticoagulant (GI3@2 S SITBEIISIIG)

Left anterior descending / left circumflex / right coronary artery (F@_IfR WIBHR)
Left anterior / posterior fascicular block (FHf5peTR 35)

Left / right ventricular hypertrophy (sfGFex I32115)

Multifocal atrial tachycardia (Sfeocrsrar s tnfs<itar)
Non-ST-elevation / ST-elevation myocardial infarction (SIERFIIETIS ZTHIFH)
Premature atrial / ventricular contraction (fEranfoea Fag<<1)

Pulmonary embolism (sieeraifa asEiferem)

Pulseless electrical activity (#ITsIeTsT 3TH G wnf3fSi)

Sinoatrial (ST3EINTGI)

Supraventricular tachycardia (JeitcefgPea bnfssifEar)

Ventricular fibrillation / tachycardia (cefggaa Safgea / tnfs<sifEar)
Wolff-Parkinson-White syndrome (&&T5- 11551~ @ra13s acg)
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