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The peculiar behavior of AVNRT

TABLE 1
Percentage of Symptoms Present by Diagnosis

AVNRT AVRT VT A Flutter AF
Symptoms n =152 n =80 n=25 n =36 n=230
Neck pounding 60.5% 43.8%* 36.0%* 13.9%* 26.7%*
Chest pounding 85.5% 88.8% 60.0% 52.8% 66.7%
Palpitations 95.4% 92.5% 68.0% 69.4% 86.7%
Shirt flapping 58.6% 43.8%* 32.0%* 16.7%* 13.3%*
Dizziness 69.7% 63.8% 60.0% 36.1% 56.7%

AVNRT = atrio-ventricular nodal reentry tachycardia; AVRT = atrio-ventricular reentry tachycardia; VT = ventricular tachycardia; A Flutter = atrial flutter.
*P < 0.05 versus AVNRT.

TABLE 2
Arterial and Left Atrial Pressures During Sinus Rhythm, Native AVRT, Simulated AVRT, and Simulated AVNRT
Pressures (mmHg) Sinus Rhythm Native AVRT Simulated AVRT Simulated AVNRT
Mean left atrial pressure 731+24 16.3 + 4.2* 137439 19.4 4 4.8*1
Peak left atrial pressure 105432 21030 19.3 + 4.8* 27.2 £ 6.0+
Mean arterial pressure 96.2 + 14.8 814+ 17.0* 789 + 11.9* 704 + 16.9*
Systolic blood pressure 126.6 £ 21.5 99.8 + 19.7* 96.1 £ 17.1* 8371201

*P < 0.05 versus sinus thythm; {P < 0.05 versus simulated AVRT.

J Cardiovasc Electrophysiol, February 2009






“Pacemaker Syndrome”

Fatigue, dizziness, hypotension
Caused by pacing the ventricle asynchronously,
resulting in AV dissociation or VA conduction

Mechanism: atrial contraction against a closed AV
valve and release of atrial natriuretic peptide

Worsened by increasing the ventricular pacing rate,
relieved by lowering the pacing rate or upgrading to
dual chamber system

Therapy with fludrocortisone/volume expansion NOT
helpful



A case of AF

38 yo male

Recurrent AF from 2007, currently 5-6 per year

Starting with physical activity, bearing down stops arrhythmia
Symptoms - dizziness

Echo - low normal LVEF

ER ECG atrial fibrillation



A case of AF - which is the most plausible
trigger of AF ?

Atrial fibrillation

Psycological stress leading to AF
SVT

Brugada syndrome

Atrial flutter



AF In < 65y

Modifiable Atrial Fibrillation
Risk Factors

Obesity

Obstructive Sleep Apnea

Hypertension

Diabetes Mellitus

Alcohol Consumption




Incidence of Symptomatic Atrial Fibrillation in Patients With
Paroxysmal Supraventricular Tachycardia

MARK E. HAMER, MD,* WILLIAM E. WILKINSON, PuD, WALTER K. CLAIR, MD,
RICHARD L. PAGE, MD, FACC, ELIZABETH A. McCCARTHY, RN,

EDWARD L. C. PRITCHETT, MD

Durham, North Carolina

Objectives. This study was performed to determine the inci-
dence of symptomatic, sustained atrial fibrillation in a group of
patients with paroxysmal supraventricular tachycardia. The ef-
fects of the mechanism of paroxysmal supraventricular tachycar-
dia (atrioventricular [AV] node reentry vs. AY reentry through an
accessory pathway) and heart rate during the tachycardia on the
occurrence of atrial fibrillation were also assessed,

Background, There is a substantial incidence of atrial fibrilla-
tion in patients with paroxysmal supraventricular tachycardia, but
the precise incidence and the factors that determine it are unknown,

Methods. One hundred sixty-nine patients with paroxysmal
supraventricular tachycardia were followed up by regular clinic
visits and transtelephonic electrocardiographic monitoring dur-
ing symptomatic episodes of arrhythmia. The Kaplan-Meier
product-limit method was wsed to estimate the proportion of
patients remaining free of atrial fibrillation during the observa-
tion period. The Cox proportional hazards model was used to
assess the effect of mechanism and heart rate during paroxysmal
supraventricular tachycardia on the atrial fibrillation—free period.

Results. Thirty-two {19%) of the 169 patients had an episode of
atrial fibrillation during a mean follow-up period of 31 months.

The cumulative percent of patients experiencing an episode of
atrial fibrillation was 6% within 1 month, 9% within 4 months and
12% within 1 year. The mechanism of paroxysmal supraventricu-
lar tachycardia was not associated with the time to occurrence of
atrial fibrillation; the hazard ratio corresponding to classification
in the AV pode reentry group was 0.8 (p > 0.6). The heart rate
during paroxysmal supraventricular tachycardia was not associ-
ated with the time to occurrence of atrial fibrillation; the hazard
ratio associated with an increase in heart rate of 50 beats/min
during the tachycardia was L.15 (p > 0.5).

Conclusions. This study suggests that atrial fibrillation will
develop in ~12% of patients with paroxysmal supraventricular
tachycardia during a 1-year follow-up period. The occurrence of
atrial fibrillation is not related to the mechanism or heart rate of
the paroxysmal supraventricular tachycardia.

(J Am Coll Cardiol 1995;25:984-8)
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Lone Atrial Fibrillation in the Young — Perhaps Not So “Lone”?

Scott R. Ceresnak, MD', Leonardo Liberman, MD?, Eric S. Silver, MD?, Steven B. Fishberger, MD?, Gregory J. Gates, PhD*,
Lynn Nappo, RN, Joseph Mahgerefteh, MD', and Robert H. Pass, MD'

Objective To determine if pediatric patients with a history of lone atrial fibrillation (AF) have other forms of supra-
ventricular tachycardia (SVT) that may potentially trigger AF.

Study design A multicenter review of patients with lone AF who underwent electrophysiology (EP) study from
2006-2011 was performed. Inclusion criteria: age =21 years, normal ventricular function, structurally normal heart,
history of AF, and EP study and/or ablation performed. Exclusion criteria: congenital heart disease or cardiomyop-
athy. Patient demographics, findings at EP study and follow-up data were recorded.

Results Eighteen patients met inclusion criteria. The mean age was 17.9 + 2.2 years, weight was 82 + 21 kg, body
mass index was 27 + 6, and 15 (83%) were males. Eleven (61%) were overweight or obese. Seven (39%) had in-
ducible SVT during EP study: 5 atrioventricular nodal re-entry tachycardia (71%) and 2 concealed accessory path-
ways with inducible atrioventricular re-entry tachycardia (29%). All 7 patients with inducible SVT underwent
radiofrequency ablation. There were no complications during EP study and/or ablation for all 18 patients. The
mean follow-up was 1.7 + 1.5 years and there were no recurrences in the 7 patients who underwent ablation. There
were 2 recurrences of AF in patients with no other form of SVT during EP study.

Conclusions Inducible SVT was found in 39% of pediatric patients undergoing EP study for lone AF. EP study
should be considered for pediatric patients presenting with lone AF. (J Pediatr 2013;162:827-31).
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Aims Supraventricular tachycardia may trigger atrial fibrillation (AF). The alm of the study was to evaluate the prevalence of
supraventricular tachycardia (SVT) inducibility in patients referred for AF ablation and to evaluate the effects of SVT
ablation on AF recurrences.

Methods Twe hundred and fifty-seven patients (185 males; mean age: 534 4 14.6 years) referred for AF ablation were studied.

and results In all patients only AF relapses had been documented in the clinical history. Twenty-six patients (10.1%; mean age:
43.4 4 13.3 years; 17 males) had inducible SYT during electrophysiological study and underwent an ablation targeted
only at SVT suppression. Ablation was successful in all 26 patients. The ablative procedures are: 12 slow-pathway
ablations for atrioventricular nodal re-entrant tachyeardia; 9 concealed accessory pathway ablations for atrioventri-
cular re-entrant tachycardia; and 5 focal ectopic atrial tachycardia abbtions Mo recurrences of SVT were observed
during the follew-up (21 + 11 months). Twe patients (7.7%) showed recurrence of at least one episade of AF.
Patients with inducible SVT had less structural heart disease and were younger than those without inducible SVT
(interventricular septum thickness 8.4 4+ 16 vs. 110 4+ 14 mm, P<001; left atrial diameter: 3704 30 s
4404+ 22 mm, P < 0.01; age: 4344 133 ws. 573 4+ 112 years P<C001). Prevalence of paroxysmal AF was
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A case of AF - which is the most plausible
trigger of AF ?

Atrial fibrillation

Psycological stress leading to AF
SVT

Brugada syndrome

Atrial flutter



SVT

Medical Record Number: | MO051
Second I0:

ECG 12 Lead Analysis

Bed: | 03B1
Unit: |} ED

Identification:

1’1

Printed: | 25 Sep 2016 17:51:31
Measurement Time: | 26 Sep 2016 17:51:20

* Unconfirmed ECG Report *
SUPRAVENTRICULAR TACHYCARDIA
RIGHTWARD AXIS

MARKED ST ABNORMALITY, POSSIBLE INFERIOR SUBENDOCARDIAL INJURY

ABNORMAL ECG
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QTAte
PR-T Axis

MARKED ST ABNORMALITY, POSSIBLE ANTERIOR SUBENDOCARDIAL INJURY

in patient with history of AF

15 Mar 1978
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Case of recurrent syncopes

65yo
Intermittent syncope when walking
Immediate recovery

No warning signs



Bifascicular block
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Reassurance

Repeat ECG

Holter monitor

Loop recorder

Pacemaker

Work up



JACC Vol. 61, No. 3, 2013
January 22, 2013:e6-75

Epstein et al.
Device Guideline: 2012 Update Incorporated

Recommendations for Permanent Pacing in
Chronic Bifascicular Block

CLASS |

1.

Permanent pacemaker implantation is indicated for advanced
second-degree AV block or intermittent third-degree AV block.
(Level of Evidence: B) (63—-68,101)

2. Permanent pacemaker implantation is indicated for type Il
second-degree AV block. (Level of Evidence: B) (73,75,79,123)

3. Permanent pacemaker implantation is indicated for alternating
bundle-branch block. (Level of Evidence: C) (124)

CLASS lla

. Permanent pacemaker implantation is reasonable for syncope

. Permanent pacemakerimp

not demonstrated to be due to AV block when other likely
causes have been excluded, specifically ventricular tachycar-
ia (VT). (Level of Evidence: B) (102-111,113-119,123,125
s reasonable for an inci-
dental finding at electrophysiological study of a markedly
prolonged HV interval (greater than or equal to 100 millisec-
onds) in asymptomatic patients. (Level of Evidence: B) (109)
Permanent pacemaker implantation is reasonable for an
incidental finding at electrophysiological study of pacing-
induced infra-His block that is not physiological. (Level of
Evidence: B) (118)

el?



A case of chest pains

43yo F
Chest pains for many years
2009 diagnosed with CAD based on ECG changes
Over the years short episodes of chest pains
Seen by a cardiologist - conservative treatment
Recent visit to ER with severe chest pains - sent home the next day
What would you do?

- continue medical treatment

- stress test

- add on plavix

- something else
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ECG of the “chest pains” 43yo F
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A case of palpitations

43yo F
Palpitations for many years
2009 diagnosed with WPW based on ECG changes
Over the years short episodes of palpitations
Seen by an electrophysiologist - conservative treatment
Recent visit to ER with SVT at 200bpm - sent home the next day
What would you do?
- continue observation
- Holter monitor
- add AAD
- something else



e178 Heart Rhythm, Vol 13, No 4, April 2016

6.2.2. Asymptomatic Patients With Pre-Excitation: Recommendations

Recommendations for Management of Asymptomatic Patients With Asymptomatic Pre-Excitation

COR LOE Recommendations

1. In asymptomatic patients with pre-excitation, the findings of abrupt loss of conduction overa
B-NR® manifest pathway during exercise testing in sinus thythm.*****" (Level of Evidence: B-HR) =* or
c- intermittent loss of pre-excitation during ECG or ambulatory monitoring™” (Level of Evidence:
E €40) = are useful to identify patients at low risk of rapid conduction over the pathway.

See Online Data Noninvasive testing has been shown to identify patients at low risk of developing rapid mnduction over the
Supplements 11 and 12. accessory pathway and life-threatening ventricular arhythmias in response to AF. The noninvasive findings
that identify a pathway not capable of maintaining rapid condudion during AF include intermittent loss of
wnduction over the accessory pathway on the resting ECG or during ambulatory monitoring, or abrupt loss of
pre-excitation during exercise testing {Fgure 16).”**** The E0G should be evaluated closely to make certain
the delta wave is truly absent, as accessory pathways, espedally left lateral pathways, may demonstrate
varying degrees of pre-excitation because of fusion between mnduction over the accessory pathway and
through the AV node. This may give the appearance of loss of pre-excitation if the subtle delta wave is not
identified. Noninvasive tests have an approximately 90% positive predidive value and 30% negative predictive
value for identifying pathways with bife-threatening properties.”™ -2

1. An EP study is reasonable in asymptomatic patients with pre-excitation to risk-stratify for
arthythmic events, 25+ 256.298-301

See Online Data In the absence of symptoms, a clinical priority is identifying accessory pathways at increased risk of
Supplements 11-15. arrhythmic events, including mpid conduction during AF and development of life-threatening ventricular
arrhythmias, with the most useful findings being the following: an R-R interval < 250 ms between 2 pre-
excited complexes during induced AF; the presence of multiple accessory pathways; the ability to induce
sustained AVRT; the finding of AVRT precipitating pre-excited AF; and an accessory pathway refractory
period < 240 ms, %4293 Malionant arrhythmias correlate more with the EP properties of the
accessory pathway than with the presence or absence of symptoms. This approach is supported by the
low risk of complications observed in an EP study in which complication rates among 2,169 patients
ranged from 0.09% to 1% and included pneumothorax and access site complications.”*

_ 2. Catheter ablation of the accessory pathway is reasonable in asymptomatic patients with pre-
a B-NR*® excitation if an EP study identifies a high risk of arrhythmic events, including rapidly conducting
pre-excited AF,%%4-202302

See Online Data In a large prospective cohort study of 756 asymptomatic patients with close to 8 years of follow-up, 9% of
Supplements 11-15. patients developed malignant AF (shortest R-R interval =250 ms), and 2% developed ventricular
fibrillation.”* Malignant arrhythmias comelated more with high-risk EP properties of the accessory pathway
than with the presence or absence of symptoms. Ablation of the accessory pathway(s) in high-risk patients was
also examined in 1 RCT that enrolled 76 patients, showing that arhythmic events {defined as symptomatic
SVT, AF, and ventricular fibrillation in this study) ocourred in 7% of patients who underwent ablation versus
77% who did not undergo ablation.™* Another study that examined patients on the basis of whether an
ablation was performed reported that none of the asymptomatic patients who had undergone ablation of the
accessory pathway developed a malignant arrhythmia during 8 years of follow-up. The risk of complications
with ablation ranged from 0.1% (complete heart block) to 0.9% (ablation-induced right bundle-branch
block).”* The risks and benefits of proceeding with ablation of pathways found not to have high-risk
characteristics should be discussed thoroughly with patients in advance of the EP procedure.




Patient : palpitations, Family history of SCD
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Procainamide challenge test
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Brugada’s pattern




Brugadadrugs.org
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BrugadaDrugs.org

Safe drug use and the Brugada syndrome

Home

Open “www.brugadadrugs.org” In a new tab behind the current one

Emergencies Drug lists Update me Donate BrugadaDrugs.org Advisory Board Disclaimer Q

Drug lists

You can find lists of the drugs that are (preferably) avoided by Brugada syndrome patients
below. Just click on the bar and you will be taken to the appropriate page. Also you can
choose to see potential anti-arrhythmic drugs, diagnostic drugs including ECG examples
and a page with summary letters in many different languages which list all the drugs that
need to be (preferably) avoided. A translation tool is also provided, and you can find fre-
quently asked questions here.

Drugs to be avoided
Drugs preferentially avoided
Potential anti-arrhythmic drugs
Diagnostic drugs

Patient letter

Music Machine 2

Quick links

Emergencies (arrhythmia/anesthesia)
Drugs to avoid

Drugs to preferably avoid

Diagnostic drugs

Potential antiarrhythmic drugs

Drugs not to be avoided

Patient letter (advised for all patients!)
Generic vs brand names.

Frequently asked questions

Other websites

Please cite as

Postema et al. Heart Rhythm 2009;6:1335-41
(PubMed ID 19716089)

and/or

Postema et al. Europace 2013;15:1042-9
{PubMed ID 23533266)

Recommended



“fast” bradycardia - should we worry?



HR 3g
RR 1579
PR 234
QRSD 104
QT 554
QTe 441
i ms Rl
P 5
QRS 6
T il

Simms bradycardia
Prolonged FR interval

LVH with secondary repolarization abnormality
Anterior ST elevation, probably due to LVH

Prolonged QT interval

- ABNOEMAL ECG -

OHIP: 6403120444
Version Code: HA
Admit Date:2016-07-20 17:20:00

Account:1110116A

Order #: 51511996
Enc ID: 1110116A

Standard 12
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Cutoff Values That Best Distinguished Patients
With Bradyarrhythmias Complicated by Torsade
de Pointes From Patients With Uncomplicated
Bradyarrhythmias

Table 2

Cutoff
Parameter Value Sensitivity Specificity PPV NPV
ToeakTand 117 ms 96.6% 098.2% 93.3% 99.1%
QTc interval 480 ms 96.6% 92.0% 75.7% 99.0%
QT interval 570 ms 90.0% 86.7% 64.3% 97.0%

JACC Vol. 49, No. 3, 2007



PPV for TdP

* 84% - QT =2 510ms + LQT2 morphology

* 94% - Tp-e =2 85ms + LQT2 morphology

JACC Vol. 49, No. 3, 2007



Recurrent syncope

68 years F

Atrial fibrillation

Sotalol started 2 weeks ago
Rrecurrent syncope






Plausible explanation for her syncopes

Intermittent AV block
AF

TdP

Vaso vagal

Loss of balance



+10mV

Phase 1

Phase 2

—90mV

t duration of phase 3
QT lenghtens

- Multiple early afterdepolarizations (EADs) from progressively more negative transmembrane potential
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what’s wrong with me?
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