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Objectives

Define Narrow Complex Tachycardia (NCT)
Define Supraventricular Tachycardia (SVT)
Understand basic mechanisms of common NCTs

Understand the differential diagnosis of NCT

|dentify systematic approach to interpreting ECG for NCT

Know how to acutely manage NCTs




What is the
difference between

an SVT and a NCT?




NCTs

Narrow Complex QRS < 120 msec

Tachycardia HR > 100 bpm

Either Regular or Irregular

Describes the ecg

Electrical system of the heart

Bachmann’s bundle

Atrioventricular Conduction
(AV) node Right bundle pathways
branch




SVT

Tachycardia HR > 100 bpm

Source of tachycardia originates
above the ventricles

Either narrow or wide complex
Either regular or irregular

Implies mechanism

Electrical system of the heart

Bachmann’s bundle

internodal
tract

Atrioventricular

(AV)node  piaht bundle
branch

Left bundle
branch

Conduction
pathways




Narrow Complex Tachycardia

ECG is cornerstone

Nearly all NCTs are SVTs
> Exceptions: ex. Fascicular VTs, ST

Observe zones of transition for clues as to mechanism:

° onset

° termination

> slowing, AV nodal block
> bundle branch block




Mechanisms of Arrhythmia

Abnormal impulse formation
Automaticity
Triggered Activity

Abnormal conduction

Reentry: 90 % of arrhythmias




Automaticity =50 sy

Ica,
SA node usually fastest to reach threshold i(;ama ”

to depolarize (Phase 4) I s I
Ectopic tissue with enhanced depolarization acceleration to reach threshold (Phase 4)
Overtake Sinus Node
Atria, AV node, pulmonary veins, vena cava
PAC

If firing rate over-takes SN will get a NCT
Warm up and warm down

Causes: enhanced sympathetic drive, metabolic, ischemic, hypoxic, low K/Mg, acid
base disorder




Triggered Activity

Similar to Automaticity but more of abrupt rise in action potential (in
Phase 3 or 4)

Warm up and warm down
Pauses may provoke
Digoxin toxicity

Torsades de Pointes




Reentry

Most common mechanism (~90%)

Two “parallel” pathways of conduction
> connected proximal/distal

One pathway faster conduction and longer

refractory

Other pathway slower conduction and
shorter refractory

Born with the circuits or scar tissue




NCT
Step 1: Regular or Irregular?

Irreqular —

1. Atrial Fibrillation Fib
« Arate > 350 bpm
2. MFAT

3. Any SVT w/variable block Regular |
Step 2: where is the P-wave?

\

Short RP Long RP
<% RR = Short RP >l RR = Long RP
Consider no P a “short RP”’

1. Atrial Tachycardia
1. Typical AVNRT 2. Atypical AVNRT
2. Orthodromic AVRT 3. Physiologic ST
3. Atrial Flutter ex. 2:1 or 1:1 4. Inappropriate ST
4. Atrial Tachycardia w/1st AVB 5. SNRT

6. PJRT




Regular NCTs




Regular SVT in adults

90% reentrant

Patients with normal resting EKGs

60% AV nodal reentrant tachycardia (AVNRT)

30% orthodromic reciprocating tachycardia (ORT)

Same as AV reentrant tachycardia (AVRT)
Involve an accessory pathway

10% Atrial tachycardia or SA node

2 to 5% involve WPW syndrome




Short RP
< 1% RR = Short RP
Consider no P a “short RP”

1. Typical AVNRT

2. Orthodromic AVRT

3. Atrial Flutter ex. 2:1 or 1:1
4. Atrial Tachycardia w/1st AVB

NCT
Step 1: Regular or Irregular?

Regular
Step 2: where is the P-wave?

Long RP
> RR =Long RP

1. Atrial Tachycardia
2. Atypical AVNRT

3. Physiologic ST

4. Inappropriate ST
5. SNRT

6. PJRT




Short RP

Short RP interval

N A




Short RP NCT

1. Typical AVNRT
2. Orthodromic AVRT

3. Atrial Flutter 2:1 or 1:1
4. Atrial Tachycardia w/1%t AV delay*




Typical AVNRT

Mechanism Reentry Slow pathway

Typical antegrade down slow pathway, up
fast pathway

1/3 of cases short RP interval
Retrograde P wave visible

R” inlead V1
Psuedo-S wave in inferior leads

No p wave seen in 2/3 of case i.e. buried in
QRS

More frequent in females

Usually not associated with structural heart
disease

Rate 140 - 280 bpm Fast pathway

Most common SVT in all age groups (50-
70% of PSVT)




Typical AVNRT

Responds to vagal maneuvers in 1/3 cases

Very responsive to AV nodal blocking
agents

° BB, CCB, adenosine.

Recurrences are the norm on medical
therapy

Catheter ablation 95% successful with 1%
major complication rate

Initiated by APC

Rate 140-280 bpm w/abrupt
onset/offset P / P

If > 180 bpm usually AVNRT
ST-segment dePression may be seen

with or without underlying coronary
artery disease

Slow pathway

\

Fast pathway




64 yrs

PR

QRSD 100
QT 266
QTc 447
--AXES--
P

QRS 193
T 44

“Loc 10038

PREVIQUS ECG:
DENVER HEALTH MEDICAL CENTER - EAST SIDE CLINIC

12 MAY 2000

avR

3:20:31PM, CONFIRMED BY WB - AB

V1

.25 mm/sec

FREDERICK MASOUDI - 26 MAR 2001

10.0 mm/mv l'

1301488

Requested by
BLUM

Tech BM
Edited C-HP708

4:36:18FM

F ~ W 0.50-40 ”"f




Ablation AVNRT

His bundle

Ablation area




AVRT

Mechanism Re-entry using accessory pathway

Short RP but a little longer then expect for
AVNRT (>70 msec)

See P wave in ST-T segment and not just after
the QRS

P may be buried in T

Amenable to AV nodal blocking agents in
absence of WPW syndrome (anterograde
conduction of pathway)

Catheter ablation with 95% success and 1% rate
major complication

Frequently presents in patients with WPW as
NCT

Conduction down AVnode

Up
accessory
pathway
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http://cdn.lifeinthefastlane.com/wp-content/uploads/2012/01/Orthodromic-AVRT-1.jpg

Atrial Flutter

Rate 250 to 350 bpm (usually 300 bpm)
Macro-reentry circuit
Usually 2:1 block

Rotates counter-clockwise around tricuspid valve
(typical atrial flutter)

Typical Flutter

Negative saw-tooth patternin I, lll, AVF and positive
in V1 (transition to negative in V6)

Atypical Flutter

Positive saw-tooth pattern in inferior leads and
inferior in V1

If rate 150 > A. Flutter until proven otherwise

Occurs in 25-35% of patients with atrial fibrillation

Can be irregular if there is variable block (i.e. not a fixed
2:1 block)




v

Conversion

Rate control: *DC cardioversion
AV-nodal blockers *Atrial pacing
*Pharmacological conversion




Atrial Flutter and Risk of Stroke

Although risk of stroke historically has been thought to be low, multiple
instances of stroke with cardioversion lead to similar indication for
anticoagulation as atrial fibrillation.
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Long RP Regular NCTs

Long RP interval

|

L




Short RP
< 1% RR = Short RP
Consider no P a “short RP”

1. Typical AVNRT

2. Orthodromic AVRT

3. Atrial Flutter ex. 2:1 or 1:1
4. Atrial Tachycardia w/1st AVB

NCT
Step 1: Regular or Irregular?

Regular
Step 2: where is the P-wave?

Long RP
> RR = Long RP

1. Atrial Tachycardia
2. Atypical AVNRT

3. Physiologic ST

4. Inappropriate ST
5. SNRT

6. PJRT




Long RP NCT

Atrial Tachycardia
Atypical AVNRT

Sinus Tachycardia

Sinus Nodal Re-entrant tachycardia

Inappropriate Sinus Tachycardia

Permanent Junctional Reciprocating Tachycardia




Atrial Tachycardia

~ 10% of SVTs

Atrial rate between 150 and 250 bpm
Usually long RP (can present with short RP if 15t AVB*)

Does not require AV nodal or infranodal conduction

Mechanism Automaticity, Triggered activity, or possibly micro-reentry

P wave morphology different than sinus
Probably long RP more common then short RP

APC initiates. Typical warm up and cool down




Atrial tachycardia

Can cause cardiomyopathy even at rates of 120 bpm

Can have some variability given responds to adrenergic surge
May see second or third degree heart block

Commonly see with digoxin toxicity

Non-sustained form common in normal pts.

Sustained form more common in organic heart disease

Rarely terminate with vagal maneuvers
Terminates with a QRS
May be some subtle variability in rhythm

Digoxin Toxicity




Atrial tachycardia

~ 20% will terminate with adenosine.

Acute therapy
* |V Beta blockers, CCB

* Termination Rate. Rate control via AVB difficult
* Class la, Ic, or lll AADs for direction suppression

Long Term therapy
Initial therapy with BB or CCB (may be successful and low side effect profile)
Class la or Ic AADs + AV nodal blocking agent
Class Il

Catheter ablation 86% success rate
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Atypical AVNRT

Conduction down slow pathway and up slow left atrial fibers

Result in long RP Regular NCT (almost looks like ST)

Terminates with P wave (vs. AT)

1-5% of AVNRT




Sinus Tachycardia

Almost always secondary to other etiology:
Anemia, sepsis, fever, PE, COPD, CHF, MI, Hypovolemia, thyrotoxicosis,
sympathetic stimulation, drugs (cocaine), anxiety

Rarely, can be caused by inappropriate sinus tachycardia or sinus node
reentrant tachycardia (Diagnoses of exclusion)

W/U of unexplained sinus tachycardia should include: CBC, TSH, Urine
tox




Management of Sinus Tach.

Treat the underlying cause

In physiologic Sinus Tachycardia attempts to slow the HR may be
detrimental

In thyrotoxicosis, propranolol is useful

If HR is between 150-180 other diagnosis should be considered e.g
Atrial flutter, ectopic atrial tachycardia and SVT
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Other Long RP tachycardias

Sinus node reentrant tachycardia
abrupt onset and offset

P wave complex same as sinus
Amenable to calcium channel blockers, much less responsive to beta blockers
Amenable to catheter ablation

Syndrome of inappropriate sinus tachycardia

Ramps up and down

~ sinus tachycardia with lowest rate on Holter of 130 bpm
Mean HR > 100 bpm in 24 hrs

Noctural tachycardia common

Treated with high dose beta blockers

Poor results with catheter ablation

PJRT- permanent junctional reciprocrating tachycardia
Incessant SVT, brief periods of sinus rhythm may be present

Caused by slowly conducting AP (rate 110 -120bpm)

Acute tx: AVN blockers, ablation curative

May cause rate-related cardiomyopathy (can look and feel like a sinus tach)
Peds > Adults




Mo change in rate

Y

Regular narrow QRS-
complex tachycardia

|

Persisting atrial tachycardia with
transient high-grade AV block

[Inadequate dose/delivery
*Consider VT (fascicular or
high septal origin)

+Sinus tachycardia
*Focal AT
sNonparoxysmal
Jjunctional tachycardia

|




NCT
Step 1: Regular or Irregular?
Irregular
1. Atrial Fibrillation Fib
« Avrate > 350 bpm
2. MFAT

Any SVT wivariable block Regular |
Step 2: where is the P-wave?

Short RP Long RP
<% RR = Short RP >l RR = Long RP
Consider no P a “short RP”’

1. Atrial Tachycardia
1. Typical AVNRT 2. Atypical AVNRT
2. Orthodromic AVRT 3. Physiologic ST
3. Atrial Flutter ex. 2:1 or 1:1 4. Inappropriate ST
4. Atrial Tachycardia w/1st AVB 5. SNRT

6. PJRT




Irregular NCT




Irregular NCT

1. Atrial Fibrillation
2. MFAT
3. Any SVT with variable block




Atrial Fibrillation

“t” waves ~ 350 bpm

Multiple reentrant wavelets moving between right and
left atrium

May be initiated by rapidly firing automatic foci found

commonly in pulmonary veins, SVC, and coronary
sinus.

Factors that shorten atrial refractoriness and slow
conduction velocity perpetuate atrial fibrillation

Factors that lengthen atrial refractoriness
(antiarrhythmic drugs ) aid in termination




Management of Atrial Fibrillation

Driving mechanism (volume status? Ischemia?)
Symptom relief

Rate or Rhythm control

Reducing risk of thromboembolism by
anticoagulation

Prevent tachycardia mediated cardiomyopathy

°a progressive, reversible rate-induced form of LV
dysfunction




Acute Management of Atrial Fibrillation

If unstable = D/C Cardioversion
Focus on Rate control

If < 48 hours of atrial fibrillation

May undergo DCCV or pharmacologic conversion if < 48 hours duration or following
TEE and therapeutic on Heparin without evidence of LAA thrombus. Stroke rate

0.8%

Following cardioversion patient should be kept .
anticoagulated for 4 weeks with goal INR of 2 to 3 until
atrial function normalizes.

50% of patients with paroxysmal atrial fibrillation will
spontaneously convert within 24 hours




Acute Management of Atrial Fibrillation

Rate control
* Calcium channel blockers or Beta blockers in patients with normal L.V. function.

CCB may be used cautiously in patients with depressed
LV function but are associated with increased mortality
in the long term.

BB should be avoided in acutely decompensated CHF
patients w/atrial fibrillation

Amiodarone or Digoxin options for patients that need
rate control in acute decompensated heart failure who
cannot tolerate BB or CCB




Atrial Fibrillation and
Depressed L.V. Function

Digoxin and amiodarone may be of effective in patients with LV
dysfunction and decompensated congestive heart failure to slow
ventricular response.

Digoxin alone is rarely effective when the patient is sympathetically
driven

Avoid high dose digoxin with amiodarone as digoxin levels increase 2-
fold with amiodarone
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MEAT

Discrete P waves with at least three different morphologies (including
the normal sinus P wave).

P wave morphology is generally best seen in leads Il, lll and V1.

PP, RR and PR intervals vary

Ill, hospitalized, elderly patients

Primary with underlying lung disease




MFAT: Management

Primary therapy treat underlying disease.

Rhythm usually improves or resolves as pulmonary/cardiac status
improves.

AV Nodal Blockers May be helpful at slowing down rate

Magnesium may be useful

Cardioversion and antiarrhythmics usually not useful.
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NCT
Step 1: Regular or Irregular?
Irregular
1. Atrial Fibrillation Fib
« Avrate > 350 bpm
2. MFAT

. Any SVT w/variable block Regular |
Step 2: where is the P-wave?

Short RP Long RP
<% RR = Short RP >l RR = Long RP
Consider no P a “short RP”’

1. Atrial Tachycardia
1. Typical AVNRT 2. Atypical AVNRT
2. Orthodromic AVRT 3. Physiologic ST
3. Atrial Flutter ex. 2:1 or 1:1 4. Inappropriate ST
4. Atrial Tachycardia w/1st AVB 5. SNRT

6. PJRT




Nuggets to sound smart

Presence of AV block excludes AVRT and nearly always excludes AVNRT

Isoelectric baseline can lean towards AT vs. Atrial Flutter. But doesn’t
exclude esp if CHD or prior surgery. Only true way to exclude is with EP
study. Fast HR may cause P wave to broaden and mimic Aflutter

NCT that terminate with QRS more likely AT

NCT that terminate with P highly likely not AT and more likely AVNRT




Cases




1301488

64 yrs
PR
QRSD 100
QT 266
QTc 447
--AXES-- Requested by
P BLUM
QRS 183 Tech BM
T 44
Edited C-HP708
PREVIQUS ECG: 12 MAY 2000 3:20:31PM, CONFIRMED BY WB - AB

DENVER HEALTH MEDICAL CENTER - EAST SIDE CLINIC FREDERICK MASOUDI - 26 MAR 2001 4:36:18PM

avR
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http://cdn.lifeinthefastlane.com/wp-content/uploads/2012/01/flutter-1-1-block.png
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http://cdn.lifeinthefastlane.com/wp-content/uploads/2012/01/Orthodromic-AVRT-2.jpg
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http://cdn.lifeinthefastlane.com/wp-content/uploads/2012/01/Flutter-with-variable-block2.jpg
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ECG 12. 81-year-old female with palpitations:

A e e




ECG 14. 79-year-old male with “a racing heart”:

= wuiwmwm‘f'k%ﬁ Y
V‘Wﬁrﬁﬂ B e

mewwwwww
”WWWWWWWN

TP P PP Y vy
IS8 WWVWW"T




The End




