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ECG & Arrhythmias

Measurements

* Heart rate

* PR interval

e QRS duration L“"'_z'i

e QT interval s i Lo e
e QRS axis e

ar
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PR Interval

* Normal:0.12 - 0.20s
e Short PR:<0.12s
Preexcitation syndromes:

¢ WPW (Wolff-Parkinson-White) Syndrome: An accessory
pathway connects the right atrium to the right ventricle or
the left atrium to the left ventricle, and this permits early
activation of the ventricles (delta wave) and a short PR
interval.

¢ LGL (Lown-Ganong-Levine): An AV nodal bypass track into
the His bundle exists, and this permits early activation of the
ventricles without a delta-wave because the ventricular
activation sequence is normal.

Prolonged PR: >0.20s

e First degree AV block (PR interval usually constant)

¢ Second degree AV block (PR interval may be normal or prolonged; some P
waves do not conduct)

Type | (Wenckebach): Increasing PR until nonconducted P wave occurs
Type Il (Mobitz): Fixed PR intervals plus nonconducted P waves

e AV dissociation: Some PR's may appear prolonged, but the P waves and
QRS complexes are dissociated
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QRS Duration

* Normal: 0.06 - 0.10s

* Prolonged QRS Duration (>0.10s):
QRS duration 0.10- 0.12s

ICRBBB, ICLBBB, IVCD

QRS duration > 0.12s
LBBB, RBBB, IVCD
VT, Pacemaker rhythm
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QT Interval

¢ Normal: heart rate dependent (corrected QT = QTc = measured QT ,
Bazett's Formula: QTc = (QT)/SqRoot RR (in seconds); upper limit for QTc =

0.44 sec)

Long QT Syndrome - "LQTS" (based on upper limits for heart rate; QTc >

0.47 sec for males and > 0.48 sec in females is diagnostic for hereditary

LQTS in absence of other causes of increased QT)
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Long QT Interval

e The QT interval duration is
greater than 50% of the RR
interval, a good indication that it
is prolonged in this patient.

e Although there are many causes
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QRS Axis Determination

Normal: -30 degrees to +90 degrees
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Conduction

Right Atrium

Atrioventricular Nodi
(AVN)

Right Bundle
Branch (RBB)

Left Posterior
Fascicle (LPS)

Left Ventricle

Left Anterior
. : Fascicle (LAF)
Right Ventricle

ECG Conduction Abnormalities

Sino-Atrial Exit Block

2nd Degree SA Block: this is

* Atrio-Ventricular (AV) Block w \I \I

Sino-Atrial Exit Block (typel)

Intraventricular Blocks

the only degree of SA block
that can be recognized on Lead
the surface ECG
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Atrio-Ventricular (AV) Block

* 1st Degree AV Block: PR
interval > 0.20 sec; all P
waves conduct to the
ventricles.

2nd Degree AV Block

* Type | (Wenckebach) AV
block (note the RR intervals
in ms duration):

Type | AV block is almost
always located in the AV
node, which means thatthe  Lcaay,  “classic wenckebach"

QRS duration is usually I
narrow, unless there is hpeE e
preexisting bundle branch 68016401 1180 16801
disease.
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2nd Degree AV Block

e Type Il (Mobitz) AV
block(note there are
two consecutive
constant PR intervals
before the blocked P
wave):

Type Il AV block is almost qu'gv.
always located in the A
bundle branches
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Complete AV Block

¢ Usually see complete AV
dissociation because the atria
Lead Il

and ventricles are each controlled e il
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by separate pacemakers prte) i ]
| '680 | 880 \ 880 \ 870 | 680 82
* Narrow QRS rhythm suggests a 1. What is the diagnosis?
. . 2. Why are the PP intervals alternating?
junctional escape focus for the
ventricles with block above the
pacemaker focus, usually in the

AV node.

¢ Wide QRS rhythm suggests a
ventricular escape focus

Normal but not|
related to QRS

o
Dl
=3

=3

o

No relationship
between P&RS
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NB

e 1. Mpun obcnepoBaHmn JVP BbiCOKKE a — wave,
COKpalleHue np. npeacepana (cannon a
wave), cneacTBme aTpPUO-BEHTPUKYIAPHOM
auccoumaumm ( nonHoit AB 610k, VT). Mpu AF
— HeT a-wave.

e 2. bonesHb Jlanma — accoumnmpyetca c AB
6n10KOM

[MoKa3aHMA AnA NOCTOAHHOIO BOAUTENS
putma ( class 1)

e CumnTomaTUYHbIN AB 610K (Il (mobitz II) & 1l
cTeneHu

* Asystole > 3 cek

e CMmNTOMATMYHaA ANCPYHKLMA CMHYCOBOrO y3na (
chronotropic incompetence)

* Hypersensitive Carotid Sinus Syndrom
MNosTOpAtOWMeECca NOTepn CoO3HaHMA Npu cTumynaumnm CS
>3 ceK acmMcTona npu MMHUManbHoOM ctumynaumm CS
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3KCTpaCMCTOI'I bl

* [lpeacepaHble

* enypoukosble

Kak npasuno He
TpebytoT
nevyeHunA

SVT

* Hapg *KenygoyukoBaa NapoKCM3manbHasA TaXmMKapams

e (OcHOBHOW cumnTOM — cepauebueHme

* Syncope — peako

* KakK npaBua0o He accoumnmpyeTca co CTPYKTYpPaibHbIMMU

npobnemamu cepgua, 3a uckatouyeHne WPW, Kotopoe 6biBaeT
BmecTte ¢ HOCM, Ebstain’s anomaly.

e Ha 9KI — TaxuKapaua c y3kum QRS (6bIBatoT UCKAOYEHMUA)
160-250 B MUHYTY.

* BonbWKHCTBO 3aBUCUT OT AB y3na m pearupyet Ha Vagal
maneuvers Uan Ha IeKapCTBa 3ameanatolLme NnposeaeHme B
AB y3ne.

10
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Short-term Therapy

e Adenosine — 1 neyebHoe K gMarHoctTmyeckoe
3Ha4yeHue.

B AV nodal AV reentrant Atrial Atrial
reentrant tachycardia tachycardia tachycardia flutter
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SVT + Wolff-
Parkinson—White Syndrome

OpTOAPOMMK M aHTUAPOMMK
Bepanamun, AUrokcuH, 6eta-610KaTopbl M afEHO3MH NPOTUBOMOKA3aHbI

Class | aHTMapuTMunKm unum electrical cardioversion Kak HemegneHHoe
neyeHune

B nocneacteumn — abnaums.

—

/ Mt (/ Delta wave

QRS=0.12s

Varying Degrees of
Ventricular Preexcitation
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Orthodromic A-V re-entrant tachycardia
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Findings Identifying the Low-Risk Patient

Block in the AP during exercise

An anterograde RP of the AP 270 ms during
intracardiac or esophageal stimulation

Finding of intermittent pre-excitation
Block in the AP after drug administration

Atrial Fibrillation

HeT P BosiH Ha 3KT, ecTb f BOnHbI He perynspHble, ot 350 Ao
600 B M1H. HeperynapHblii KenyaouKoBbIi pUTM

MpPUYMHbLI anKoronb, rMNokcus ( 3abonesaHus nerkux), MBC,
RHD, runeptoHuna, ASD, TUPEOTOKCUKO3.

JNleyeHne — Rate & Rhythm control
AHTUKOarynaums.

Atrial Flatter — yacTo cBSI3aHHO C OpraHUYEeCKUM MOPaXKEHUE

cepaua. BonHbl F —3y6bs nuabl, 250-300 B MUHYTY.
KenyaoukoBblii pUTM 3aBUCUT OT B10Ka.

Hanbonee apdpekTnsHoe neveHue electrical cardioversion,
panee — abnayms.
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Atrial Fibrillation

e Atrial activity is poorly
defined

¢ Ventricular response is
irregularly irregular

e Regular ventricular
response with A-fib usually
indicates complete AV block
with an escape or
accelerated ectopic
pacemaker originating in
the AV junction or ventricles

Az 350-650 Trregular Fibrillatory N/A <12
bpm ine to course)

V: Slow
to rapid

Atrial Flutter

e Regular atrial activity with a "clean"
saw-tooth appearance in leads II, lll, aVF,
and usually discrete 'P' waves in lead V1

e Atrial rate is usually about 300/min

¢ The ventricular response may be 2:1,
3:1 (rare), 4:1, or irregular depending
upon the AV conduction properties
and AV node slowing drugs on board
(e.g., digoxin, beta blockers).

e Always think "atrial flutter with 2:1
block" whenever there is a regular
supraventricular tachycardia ~150
bpm!

1997 Frank G. Yanowitz, M.D.
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Sawtoothed N/A <12
appearance

A:220-430 Regular
bpm or variable

V: <300 bpm
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Knaccndukauma AF

First diagnosed episode of atrial fibrillation

Paroxysmal
(usually <48 h)

Persistent
(>7 days or requires CV)
\

Permanent
(accepted)

CHA.DS:-VASc score

‘Major’ risk factors ‘Clinically relevant non-major’
risk factors

Heart failure or moderate to
severe LV systolic dysfunction
(e.g- LV EF <40%)
Hypertension - Diabetes mellitus
Female sex - Age 65-74 years
Vascular disease®

Previous stroke, TIA,
or systemic embolism
Age >75 years

Risk factor

Congestive heart failure/LV dysfunction |

Hypertension |

Age >75 2

Diabetes mellitus |

Stroke/TIA/thrombe-embolism 2

Vascular disease? |

Age 65-74 I

Sex category (i.e. female sex) |

Maximum score 9

16
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|_|O,£I,XO,£II K aHTUKOarynaymm

Table 9 Approach to thromboprophylaxis in patients

with AF
Risk categor CHA,DS,-VASc | Recommended
gory score antithrombotic therapy

One ‘major’ risk

factor or >2 c\\jlcay\\y 52 OACE

relevant non-major’

risk factors
Either OAC® or

One ‘clinically relevant I aspirin 75-325 mg daily.

non-major’ risk factor Preferred: OAC rather
than aspirin.
Either aspirin 75-
325 mg daily or no

No risk factors 0 antithrombotic therapy.
Preferred: no
antithrombotic therapy
rather than aspirin.

HenyaoukoBasa Taxmkapamsa (VT)

Sustained VT > 30 ceK. unu Konnarnc.

O6bI4HO CBA3AHHO CO CTPYKTYPa/ibHbIM NOPaXKeHnem cepaua
—WBC c npeabigywmnm UM — camas yactada npuymHa, CHF,
Kapanomuonatum, metabonnyeckme HapyweHns, NekapcTea,
long QT syndrome

Monomorphic & polymorthic

QRS wupokui, 6onbue 100 B muH. AB anccoumaums, cannon
a wave, BapunabenbHbiii 11 cepaeyHblit TOH.

Bepanamun, anrokcuH, 6eta-bnokatopbl M afeHO3MH
NPOTMBOMNOKA3aHbl.

Bo3amoskHo neyeHue Class |, I, electrical cardioversion
MporHo3 3aBUCUT OT NPUYUHBI.
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Ventricular Tachycardia
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Electrocardiographic findings in
monomorphic VT

* Capture beat: Occasionally
an atrial impulse may cause
ventricular depolarisation
via the normal conduction
system.

e Fusion beats: A fusion beat
occurs when a sinus beat
conducts to the ventricles
via the atrioventricular
node and fuses with a beat
arising in the ventricles.
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Torsades de pointes tachycardia

¢ Torsades de pointes (“twisting of points”) — cneacTBme runokanemum UM rMNOMarHe3eMumn.
O6blyHo QT yanuHeH go 600 msec.

e JleyeHue — Cynbdat marHus.
e Acquired QT prolongation, antiarrhythmic medications (class IA, class 1C, and class I,
phenothiazines (eg, haloperidol), cyclic depressants, antihistamines, antimicrobials (Ampicillin,

Clarithromycin, Trimethoprim Sulfamethoxazole)
¢ KnuHWKa — noTepm co3HaHus, SCD ( BHe3anHas cmepTb)
e Long QT — 6bIBaeT BPOXKAEHHbIM ( le4eHne oTanyaercs)
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[Noka3zaHuAa ana ICD

e Cardiac arrest ns-3a VT&VF, 6e3 npoxoaaLuen
npuymnHel ( OUM )

e Sust. VT un cTpyKTypanbHoe 3aboneBaHue cepala

* Syncope + Sust.VT unun VF at EPS

e NSVT + IHD, LVD, MI B aHamHe3e

e Sust. VT 6e3 cTpyKT. 3ab6oneBaHUA He nogaatolleecs
NIeKapPCTBEHHOMY N1eYEHUIO.

* LV EF<30%, kKak MnHMMym mecal, nocne OMM u 3
mecAua Nnocae peBacKkynapmsaymu.

19
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Recognition of Myocardial Infarction

e Hyperacute T wave changes

e Marked ST elevation with
hyperacute T wave changes

e Pathologic Q waves, less ST
elevation, terminal T wave
inversion

¢ Pathologic Q waves, T wave
inversion

e Pathologic Q waves, upright T

waves

e Pathologic Q waves are usually
defined as duration >0.04 s or

>25% of R-wave amplitude

Lol
b

—r

Evolution of Acute Ml

Inferior Ml

* Pathologic Q waves
and evolving ST-T
changes in leads Il,
11, aVF
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Inferior M

Anterior Family of Q-wave Ml's

* Anteroseptal Ml - leads V1- v-ﬂp,_m,J@JP,-JP
V3 (v4) = I
e Anterior Ml (similar Fﬁf“’}f\’_“aw—“}f"-“l“
changes, but usually V1 is Eaee) fedareast
spared; if V4-6 involved call M‘"‘(V"(Fm@b
it "anterolateral") . e
* High Lateral Ml (typical Ml g s e s i |
. | I I
features seen in leads | gnsasse:
EEEE ‘/ ‘-/' I ' " "
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Differential Diagnosis of ST Segment
Elevation

* Persistent ST elevation after acute Ml suggests ventricular
aneurysm

¢ ST elevation may also be seen as a manifestation of
Prinzmetal's (variant) angina (coronary artery spasm)

* ST elevation during exercise testing suggests extremely tight
coronary artery stenosis or spasm (transmural ischemia

e Other Causes: LBBB (in right precordial leads with large S-
waves), advanced hyperkalemia, hypothermia

Acute Pericarditis

e ST elevation in most leads except aVR

* No reciprocal ST segment depression (except
in aVR)

e Unlike "early repolarization", T waves are
usually low amplitude, and heart rate is
usually increased.

* May see PR segment depression, a
manifestation of atrial injury

22



