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WIDE COMPLEX TACHYCARDIA



Mark Tuttle 2017



CORRECTING COMMON MISCONCEPTIONS  ● Patients with VT are not necessarily hemodynamically unstable and thus this is not a good differentiating factor vs. SVT1 ● Retrograde conduction can be present in VT (VA conduction), and not just with SVT (ex. AVNRT)1 ● Concordance is most useful when negative indicating apical origin, so is very unlikely to be SVT w/aberrancy or an accessory pathway1. Positive concordance can occur with an antidromic AVRT with a left posterior accessory pathway.



 



DIFFERENTIAL DIAGNOSIS OF WIDE COMPLEX TACHYCARDIA8  ● Ventricular tachycardia ● SVT with baseline/functional BBB ● SVT with accessory pathway ● Paced rhythm  



● ●



SVT with metabolic IVCD Artifact



APPROACH TO DIAGNOSIS 



SCAN & ZOOM METHOD proposed by Marriott5: Scan overall ECG, then zoom to V1 and V6 for Brugada Criteria ● Scan for features which are diagnostic of ventricular origin  ○ AV dissociation with faster ventricular rate: Useful when present, but discernible in only 21% of VTs4 ○ Fusion beats & Capture beats: Useful when present, but uncommon in only 12% of VTs2 ○ Negative concordance throughout precordium: This can only originate from the apex, and thus in the ventricles. ○ LBBB-like with right axis deviation (+90°) suggests VT1 ○ RBBB-like with left axis deviation (-30°) suggests VT provided there is no right/posteroseptal AP or antiarrhythmics1 ● Compare to prior ECG in sinus rhythm and at onset of the arrhythmia ○ An especially broad QRS suggests VT (140 msec in RBBB or 160 msec in LBBB), provided three criteria are met2: ■ No baseline bundle branch block. ■ No accessory pathway ■ No Class IC drugs (especially flecainide) or being used. ○ Baseline BBB with the same morphology during tachycardia suggests SVT with aberrancy (vs. VT)8 ○ MMVT may have a “warm up” period which is irregular, unlike most SVTs ● Apply Brugada Criteria Algorithm: Derived from 554 ECGs (384 VT, 170 SVT with aberrancy) proven by EP study6  ○ Highly sensitive (98%) and specific (96%) within derivation cohort6, but when externally validated, the Brugada Criteria had less favorable test characteristics, with sensitivity 79-91% and specificity 43-70%.7  Absence of RS complex in all precordial leads?



1 



→



↓



Favors VT (21% sensitive, 100% specific)



No



2 



R to S nadir > 100 msec? Brugada’s Sign



Not reliable if patient is: a) on antiarrhythmics, b) has an accessory pathway, c) has a pre-existing BBB (particularly LBBB)1



→



↓



No



3 



AV Dissociation?



4 



No Morphology criteria met? (see next page)



↓ ↓



No



5   



If none of the above are met,



Favors VT (66% sensitive, 98% specific)



→ →



Favors VT (82% sensitive, 98% specific)



Favors VT (98% sensitive, 96% specific)



→



Favors SVT (98% sensitive, 98% specific)
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RBBB-like morphologies favoring VT6 



V1 



Need one of these Monophasic R



Sensitivity Specificity PPV NPV



QR



60% 84% 78% 69%



RS 30% 98% 95% 83%



AND



V6  QS



QR 29% 100% 100% 60%



Sensitivity Specificity PPV NPV



Need one of these



R/S < 1 41% 94% 87% 63%



 



 



LBBB-like morphologies favoring VT6 



V1 



Need one of these R duration > 30  Nadir S > 60 msec Notched S  msec Josephson’s Sign 60% 89% 96% N/A



Sensitivity Specificity PPV NPV



 



V6  QS Sensitivity Specificity PPV NPV



AND



QR  17% 100% 100% 52%



Need one of these



WIDE COMPLEX TACHYCARDIA RBBB-like, morphologies favoring SVT6  Lead  Finding  Triphasic (ex. Rsr’) V 1



R/S ratio > 1 Triphasic LBBB-like, morphologies favoring SVT6  Lead  Finding  Monophasic R V



V6



6



Mark Tuttle 2017 Sensitivity  Specificity  PPV  82% 91% 90%



NPV  83%



30% 64%



51% 71%



76% 95%



58% 93%



Sensitivity  Specificity  PPV  100% 17% 51%



NPV  100%



LOCALIZE ORIGIN OF VENTRICULAR TACHYCARDIA ●



●



●



General principles  ○ The ECG signal travels away from the site of origin of VT, the exit from the central isthmus. (ie. negative deflection) ○ An inferior axis suggests origin at the base of the heart and a superior axis suggests the apex. ○ LBBB suggests origin in the septum (infarct-related VT) or RVOT (idiopathic), and RBBB suggests LV free wall History of MI or CAD: VT almost always originates from the LV or intraventricular septum9. ○ In one study, precordial R-wave transition did not predict site of infarct-related VT10 ○ LBBB: Intraventricular septum, usually basal or mid10 ○ RBBB: LV free wall10 ■ Superior axis: Posterior LV free wall ● Positive in I: Posterior LV free wall base or mid ● Negative in I: Posterior LV free wall apex ■ Inferior axis: Anterior LV free wall ● Positive in I: Anterior LV free wall base ● Negative in I: Anterior LV free wall mid/apex Idiopathic VT: No history of MI or CAD: VT can originate from either LV or RV and RVOT is most common9. ○ Occurs in structurally normal hearts and in patients with ARVC ○ Provoked by stress, catecholamines ○ Can be treated with verapamil, beta blockers, and adenosine ○ Inferior axis: Idiopathic VTs usually originate in RVOT or LVOT (RVOT is most common), at the base of the heart11 ○ S wave in V612 ■ ≥ 0.1 msec: LVOT ■ < 0.1 msec ● Precordial transition ≥ V4 or no S wave in I: RVOT ● Precordial transition < V4 and S wave in I: LVOT



CHOICE OF ANTIARRHYTHMIC  ● AHA Guidelines3 for Antiarrhythmics in Unstable VT  ○ Cardiac arrest from VT/VF  ■ Amiodarone is first-line: (Class I, Evidence B) ■ If there is sufﬁcient clinical evidence that a cardiac arrest was heralded by the onset of an ACS, intravenous lidocaine may still be used for resistant arrhythmias (after amiodarone)3. ○ Sustained MMVT  ■ Normal EF: procainamide, sotalol, amiodarone, or lidocaine ● Intravenous procainamide is reasonable for initial treatment of patients with stable sustained monomorphic VT. (Class IIa, Evidence B) ● Intravenous amiodarone is reasonable in patients with sustained monomorphic VT that is hemodynamically unstable, refractory to conversion with countershock, or recurrent despite procainamide or other agents. (Class IIa, Evidence C)
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Intravenous lidocaine might be reasonable for the initial treatment of patients with stable sustained monomorphic VT speciﬁcally associated with acute myocardial ischemia or infarction. (Class IIb, Evidence C) ■ Depressed EF: Amiodarone or lidocaine ○ Polymorphic VT  ■ With normal baseline QTc ● Correct ischemia and electrolytes ● Normal EF: beta blocker, lidocaine, amiodarone, procainamide, sotalol. ● Depressed EF: Amiodarone or lidocaine ■ With prolonged baseline QTc: ● Correct electrolytes ● Magnesium ● Overdrive pacing, ● Isoproterenol, phenytoin, or lidocaine. Beta blockers: For chronic therapy, beta blockers are the only antiarrhythmic suggested for use by the AHA3. Amiodarone  ○ 150 mg IV over 10 minutes, followed by 1 mg/minute for the next six hours ○ AHA: Amiodarone should be first line for cardiac arrest from VT/VF after defibrillation ○ Amio-Aqueous Trial4 : Amiodarone versus Lidocaine for incessant VT ■ Amiodarone (78%) was more effective than lidocaine (27%) at terminating VT (p 


● ●



●



●



●



SOURCES:  1. Wellens HJ. Ventricular tachycardia: diagnosis of broad QRS complex tachycardia. Heart. 2001;86(5):579. 2. The value of the electrocardiogram in the differential diagnosis of a tachycardia with a widened QRS complex. The American Journal of Medicine. 1978. 64(1):27. 3. Zipes DP, Camm AJ, Borggrefe M, et al. ACC/AHA/ESC 2006 Guidelines for Management of Patients With Ventricular Arrhythmias and the Prevention of Sudden Cardiac Death: a report of the American College of Cardiology/American Heart Association Task Force and the European Society of Cardiology Committee for Practice Guidelines (writing committee to develop Guidelines for Management of Patients With Ventricular Arrhythmias and the Prevention of Sudden Cardiac Death):
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developed in collaboration with the European Heart Rhythm Association and the Heart Rhythm Society. Circulation. 2006;114(10):e385-484. Somberg JC, Bailin SJ, Haffajee CI, et al. Intravenous lidocaine versus intravenous amiodarone (in a new aqueous formulation) for incessant ventricular tachycardia. Am J Cardiol. 2002;90(8):853-9. Wagner GS, Strauss DG. Marriott's Practical Electrocardiography. Lippincott Williams & Wilkins; 2013. Brugada P, Brugada J, Mont L, Smeets J, Andries EW. A new approach to the differential diagnosis of a regular tachycardia with a wide QRS complex. Circulation. 1991;83(5):1649-59. Isenhour JL, Craig S, Gibbs M, Littmann L, Rose G, Risch R. Wide-complex tachycardia: continued evaluation of diagnostic criteria. Acad Emerg Med. 2000;7(7):769-73. Page RL, Joglar JA, Caldwell MA, et al. 2015 ACC/AHA/HRS Guideline for the Management of Adult Patients With Supraventricular Tachycardia: A Report of the American College of Cardiology/American Heart Association Task Force on Clinical Practice Guidelines and the Heart Rhythm Society. J Am Coll Cardiol. 2016;67(13):e27-e115. Josephson ME, Callans DJ. Using the twelve-lead electrocardiogram to localize the site of origin of ventricular tachycardia. Heart Rhythm. 2005;2(4):443-6. Segal OR, Chow AW, Wong T, et al. A novel algorithm for determining endocardial VT exit site from 12-lead surface ECG characteristics in human, infarct-related ventricular tachycardia. J Cardiovasc Electrophysiol. 2007;18(2):161-8. Asirvatham SJ. Correlative anatomy for the invasive electrophysiologist: outflow tract and supravalvar arrhythmia. J Cardiovasc Electrophysiol. 2009;20(8):955-68. Development and Validation of an ECG Algorithm for Identifying the Optimal Ablation Site for Idiopathic Ventricular Outflow Tract Tachycardia. Journal of Cardiovascular Electrophysiology. 14(12):1280. Dorian P, Cass D, Schwartz B, Cooper R, Gelaznikas R, Barr A. Amiodarone as compared with lidocaine for shock-resistant ventricular fibrillation. N Engl J Med. 2002;346(12):884-90. Kühlkamp V, Mewis C, Mermi J, Bosch RF, Seipel L. Suppression of sustained ventricular tachyarrhythmias: a comparison of d,l-sotalol with no antiarrhythmic drug treatment. J Am Coll Cardiol. 1999;33(1):46-52. Gorgels AP, Van den dool A, Hofs A, et al. Comparison of procainamide and lidocaine in terminating sustained monomorphic ventricular tachycardia. Am J Cardiol. 1996;78(1):43-6. Sharma AD, Purves P, Yee R, Klein G, Jablonsky G, Kostuk WJ. Hemodynamic effects of intravenous procainamide during ventricular tachycardia. Am Heart J. 1990;119(5):1034-41.
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Compare to prior ECG in sinus rhythm and at onset of the arrhythmia. â—‹ An especially broad QRS suggests VT (140 msec in RBBB or 160 msec in LBBB), ... 
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