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Aberrant ventricular conduction, 168—169, 170,
172-173, 252, 310 (see also Rate related
bundle branch block)

Absolute refractory period, 3, 4, 8

Accelerated idioventricular rhythm (AIVR), 110,
125-126, 154, 157, 162, 335, 352-353,
367, 400, 402

Accelerated junctional rhythm, 109-111, 154,
157,162,176-177, 179, 220, 222, 224, 225

Accessory pathway (see Bypass tract)

Action potentials, 2-4, 7, 12, 13, 16, 19-21, 72,
211, 224, 302, 337, 388, 407

of non-pacemaking cells, 211
of pacemaking cells, 211

Acute anterior M1, 86, 87, 98, 106, 109, 127, 128,
337, 349, 355, 356, 370, 371

Acute coronary syndrome, 331-413

AV block, 352-353

complications of acute MI, 350-358, 351t

IV conduction defect, 354-358

LBBB and, 357-358

left anterior descending coronary artery
(LAD), 338-341

left circumflex coronary artery (LCx), 341-344

left ventricular dysfunction, 351t

non-ST elevation MI and unstable angina,
379-413

other causes of ST elevation, 358—364

primary angioplasty, 335-337

RBBB and, 354-356

right coronary artery (RCA), 344-350

right ventricular MI, 249-250, 251t

role of ECG in acute coronary syndrome,
331-333, 379

ST-elevation MI, 331-378

thrombolytic therapy, 334-335

ventricular arrhythmias, 351-352

ventricular arrhythmias, 351-352

ventricular fibrillation, 351-352

ventricular tachycardia, 351-352

Acute inferior MI, 86-88, 95, 98, 100, 106, 344,
346, 349, 350, 352, 353, 370-373, 376

Alternans (see Electrical alternans)
Amiodarone, 148, 197, 216, 220, 225, 226, 234,
243, 244, 254-259, 261t, 280, 281, 284,
302, 304-307, 329t, 436—437, 439
Aneurysm (see Left ventricular aneurysm)
Angina (see Unstable angina)
Angiotensin-converting enzyme (ACE)
inhibitors, 254, 308t, 374, 375, 394, 403
Angiotensin receptor blockers (ARB), 254, 308t,
374, 375, 394, 403
Anode, 420, 422, 432

Anterior MI, 28, 90, 118, 339, 341, 346, 350, 352,

354, 366-367, 370, 371
and AV block, 355
Anterograde conduction, 271, 272
Antiarrhythmia devices, 111, 136, 147, 166, 377,
433
Anticoagulation
in atrial fibrillation, 165, 259-260
in atrial flutter, 243
Antidromic atrioventricular reciprocating
tachycardia (AVRT), 198, 206, 273-276,
279, 280, 310, 314, 322, 327-329
Antitachyarrhythmia, 418t
Antitachycardia devices, 244, 245, 430, 431
Antithrombotic agents, 259-261, 375, 392
ARP (see Atrial refractory period)
Arrhythmogenic right ventricular dysplasia

(ARVD), (see Right ventricular dysplasia)

Artery, coronary, 195, 333, 338, 340-342, 344,
350-351, 369, 371, 373, 376, 392

dominant coronary, 341-344, 346, 350, 371, 372

posterior descending, 119, 339, 342, 344,
346, 371
Ashman phenomenon, 252-253
Aspirin, 260-261, 374, 378, 393t, 394
Asystole, 148, 151, 153, 154, 158
Atenolol, 196-197, 225, 255, 437438
Atrial
contraction, 18, 19, 83, 106, 107, 195, 225,
328,352
deflection, 101

common mistakes in, 249-252

control of ventricular rate (see Rate control)

conversion to sinus rhythm (see Rhythm
control)

ECG findings, 246248, 249

first detected, 248

incidence of, 165, 282

lone, 248, 254, 261t

mechanism, 248

nonvalvular, 248, 254

pacemaker (see Pacemaker, cardiac)

paroxysmal, 248

permanent, 248

persistent, 248

prevalence, 246, 254

prevention of stroke, 259-260

rate control, 254-256

rhythm control, 257-259, 437, 446-447

treatment of, 254—260

valvular, 248, 254

ventricular rate, 246247

warfarin, 260, 261t

WPW syndrome and, 253, 256, 281-285

Atrial flutter, 233-245

ablation of, 245

artifacts resembling, 242

atrial pacing, 244-245

atrial rate, 233, 243

common mistakes in, 236, 237-241
complete AV block and, 235, 240
control of ventricular rate, 243-244
conversion to sinus rhythm, 244-245, 442
electrical cardioversion, 245

ECG findings, 233, 236

lone, 243, 245

mechanism of, 233, 241

reverse typical, 233, 242

therapy, 243-245

two to one block, 234, 237, 238, 239
typical, 233, 241-242

ventricular rate, 234

versus atrial tachycardia, 235, 238, 239

and AV block, 352

Acute myocardial infarction (see Acute
coronary syndrome)

Acute pulmonary embolism, 46, 64, 74, 76, 78,
127, 180

Adenosine, 165, 192, 196, 206-209, 213,
215-216, 225, 231, 235, 238, 243, 276,
280, 326, 328, 329t, 435

Advanced AV block (see Atrioventricular block)

Afterdepolarizations, 5, 185t, 224, 226

AIVR (see Accelerated idioventricular rhythm)

Aldosterone antagonist, 308t, 375, 394, 403

depolarization, 56
depolarization and repolarization, 57
enlargement, 68
escape rhythm, 153, 154, 167, 168
infarction, 351t, 372
ischemia, 372
left, 17, 66,213,214
right, 65,213, 214
Atrial abnormality, left, 66, 68, 69, 71, 136
Atrial activation, 10, 100, 175, 204, 221, 262
left, 63, 64, 67
right, 63, 67

Atrial pacing (see Pacemakers, cardiac)
rapid, 164, 244-245
Atrial refractory period (ARP), 427-428
Atrial rhythm, 101, 236, 420, 421, 430
chaotic, 154, 171, 219
Atrial septal defect, 78, 107, 225
repair, 208, 218
Atrial tachycardia, 150, 152, 163, 169-170, 174,
178, 186t, 209, 211, 212, 214-216,
226-227, 231,232, 235, 238, 239, 243, 436
Atrial triggered pacemaker, 421
Atrioventricular block, 80-111

Algorithms Atrial fibrillation, 246-261 acute MI and, 86, 93, 98, 99, 100, 352, 353,
for diagnosing narrow complex tachycardia, Ashman phenomenon, 252 355, 356, 357, 375-376
229 aspirin, 260, 261t, advanced second degree, 83, 92-97, 93

atrial fibrillation and, 252
atrial flutter and, 234-235, 240

atrial rate, 246
classification, 248

for wide complex tachycardia, 315
Alteplase, 373, 374, 394
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Atrioventricular block (continued)
classification of, 80
common mistakes in, 101, 102, 103
complete (see Third degree)
first degree, 8387, 104t, 145-147
high grade (see Advanced second degree)
His recording and, 100-101
indications for pacing, 104t, 104, 105, 107
infranodal, 89-90
localizing site of, 85, 98, 100
nodal 87-89
permanent pacing in, 104t
physical findings in, 105-106
second degree, 8389
third degree, 97-102, 104t, 104-105
three to one, 93
treatment of, 96-97, 107
two to one, 92, 93
type I (AV Wenckebach), 83—-89
type II (Mobitz II), 89-92, 91, 89-90, 92

Atrioventricular nodal reentrant tachycardia
(AVNRT), 185t, 187-197, 199-200, 202,
206, 207, 212, 215, 217-218, 225,
227-231, 238

Atrioventricular node, 9, 10, 112, 174, 263

Atrioventricular reciprocating tachycardia (see
Atrioventricular reentrant tachycardia
[AVRT])

Atrioventricular reentrant tachycardia (AVRT),
185t, 187, 190, 192, 194, 196, 198-207,
212,215-218, 225, 227-230, 272-276,
278-280, 282, 310

Atropine, 88, 89, 92, 96, 108-109, 165, 180, 223,
371, 376, 438, 440, 441, 443

small doses of, 438

Atypical AVNRT, 190, 193, 194, 199, 215-217,
227,229-231

Atypical AVRT, 199, 202, 203, 205, 206, 215-217,
227-231

Automatic cells, 7, 8, 181, 182, 186t, 292

Automatic defibrillator, 128, 308t, 309, 352, 355

Automaticity, 2, 7, 182, 439, 443, 445

enhanced, 181, 185-186, 195, 211, 215-216,
218, 220, 221, 224, 226, 301, 436
triggered, 209, 212, 226

AV block (see Atrioventricular block)

AV dissociation, 100, 106, 111, 251, 315,
317-319, 328

AV junction, 7, 8, 19, 87, 96-98, 104t, 105, 108,
109, 149, 153—-154, 161-163, 167, 174-176,
178, 179, 185t, 186t, 212, 224, 292

AV junctional escape rhythms, 97, 154

AV junctional rhythm, 88, 98, 107, 109, 153,
162, 220, 402

AV junctional tachycardia, 212, 215, 220

AV nodal ablation, 256

AV Wenckebach (see Atrioventricular block)

AVNRT (see Atrioventricular nodal reentrant
tachycardia)

AVRT (see Atrioventricular reentrant
tachycardia)

Bazett formula, 13, 20

Beta blockers, 148, 149, 182—-183, 196-197, 207,
208, 215, 216, 220, 225, 243, 244,
254-258, 304, 305, 307-308, 374, 394,
436-438, 440, 441, 445, 446

Bi-atrial enlargement, 65—66
Bidirectional ventricular tachycardia, 295, 298
Bifascicular block, 121, 122, 129, 134, 136, 138,
140-142, 145-146, 321, 323, 327
Bigeminy, 159-160, 169, 170, 172—173, 289, 290,
300
Bilateral bundle branch block, 138-140, 145
Biphasic QRS complexes, 318, 316
Bipolar electrodes, 420, 422, 432
Biventricular hypertrophy, 46, 75, 77
Biventricular pacemakers, 136, 430433
Blocked premature atrial complexes, 101, 103,
158-160, 164, 168-170, 172-174, 178
Bradycardia-dependent bundle branch block,
133-134
Broad complex tachycardia (see Wide complex
tachycardia)
Brugada ECG, 304-305, 309, 359, 361-363
Brugada syndrome, 6, 21, 299, 301, 303-304,
309, 362, 433
Bundle branch block, 120-137
acute MI and (see Acute coronary
syndrome)
bilateral, 138, 139, 140, 141
incomplete LBBB, 72, 129
incomplete RBBB, 74, 124
left, 128-137
rate related, 127, 131, 133, 134, 204-206
right, 120-128
Bundle branch reentrant tachycardia, 294
Burst pacing, 430, 431
Bypass tract, 263-272
auscultatory findings, 271
concealed, 200, 206, 263-264
location, 203-205, 265-269, 275-276
manifest, 200, 206, 263
rapidly conducting, 199, 206
slowly conducting, 199, 206

Calcitonin, 409, 410
Calcium, 5-6, 20, 302, 396, 403, 404, 409, 410,
412,438
Calcium channel blockers, 80, 106, 108, 146,
149, 183, 195-197, 208, 215, 216, 243,
244, 254-256, 258, 281, 285, 302, 394
nondihydropyridine, 183, 255
Calcium chloride, 404, 412, 447
Cardiac
markers, 332, 335, 346, 369
pacemakers, 414-433
resynchronization therapy, 136, 137, 432
rotation, 39-40, 46, 47
troponins, 333, 368, 369, 373, 379, 381, 383,
392
Cardiomyopathy, tachycardia-mediated, 212,
215, 216, 225, 226, 245, 256
Cardioversion, 257t, 260, 296, 305, 306, 431,
440, 442
direct current, 243-245, 258, 259t, 284
Carotid sinus pressure, 158, 164, 195, 208, 235,
238, 250, 251, 280, 326, 327, 328
Cathode, 420, 422
Chamber enlargement and hypertrophy, 62-79
bi-atrial, 65-66
combined ventricular, 75-77
left atrial, 64-65, 66—68
left ventricular, 68-73

o

right atrial, 62—64
right ventricular, 73-75, 77-78

Children, 13, 19, 20, 31, 40, 44, 117, 127,
212,223,225, 232, 246, 286, 299, 301,
379-381

Chronic obstructive pulmonary disease
(COPD), 19, 46, 63, 73, 75, 116, 219, 220,
225, 254, 256

Chronotropic incompetence, 149, 163

Clockwise rotation, 40—42, 46, 74, 77, 118, 367

Clopidogrel, 374, 378, 393t, 394, 445

Compensatory pause, 131, 169, 172, 173, 287,
296

Complete atrioventricular (AV) block, 80,
86-90, 92, 96111, 127, 128, 136,
138-139, 142, 143, 145-148, 235, 236,
250, 252, 371, 423, 424, 427, 428, 431,
432 (see also Atrioventricular block)

Complete atrioventricular (AV) dissociation, 98,
99, 105-107, 109-111, 177, 178, 221, 224,
227-228, 230, 250, 310, 311, 313, 314,
318, 321, 326, 327, 352, 357

Complete right bundle branch block (see
Bundle branch block)

Complete vagal blockade, 108, 376, 438

Concealed bypass tracts, 200, 204, 206, 207, 263,
285

Concealed conduction, 101, 103

Concordance

negative, 321, 322
positive, 321-322

COPD (see Chronic obstructive pulmonary
disease)

Coronary arteries, 5, 61, 332, 333, 337-339, 340,
341, 342, 343, 346, 350, 365, 370, 371,
385-387, 392

Coronary vasospasm, 21, 332-333, 368

Cough CPR, 165

Counterclockwise rotation, 40—42

Coupling intervals, 174, 289, 293, 299-301

long, 289
short, 289

Delta wave, 15-16, 21-22, 44, 200, 206,
263-266, 269-274, 276, 277, 279, 283,
284,325,367

negative, 265, 268, 279

Depolarization, 3, 6-8, 10-12, 16, 20, 55-61, 70,

72,226,302, 383, 385, 389, 390, 445
and repolarization, 55-57, 59, 61, 126, 365
Diastole, 7, 16-17, 21, 61, 69, 71, 107, 289, 389,
390
electrical, 14-18, 388, 391
Diastolic depolarization, 134, 185t, 211, 226
slow spontaneous, 3, 7, 181

Digibind, 108, 439440

Digitalis, 5, 71, 80, 83, 87, 96, 106, 108, 179,
185t, 186t, 215-216, 224-227, 235, 239,
243-244, 250, 251, 258, 280, 281, 285,
298, 301, 387, 403, 412, 439, 440

Digoxin, 195-197, 207, 208, 244, 254-258, 281,
285, 437-440

dose of, 439
levels, 225, 258, 439, 440, 446

Diltiazem, 146, 174, 183, 196-197, 208, 216, 220,
243, 244, 255-257, 394, 437, 440, 447

Dipole, 55-56
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Discordant ST segment depression, 358, 359

Disopyramide, 243, 257t, 280, 284, 302

Dobutamine, 89, 135, 165, 223, 225, 376,
440-441, 443

Dofetilide, 257-259, 302

Dual chamber pacemakers (see Pacemakers,
cardiac)

Early afterdepolarizations, 185t, 226
Early repolarization, 20, 359-361, 382
Ebstein’s anomaly, 127, 271, 329
Effective refractory period, 4, 8, 444
Flectrical alternans, 52-54, 203, 205, 216
Electrical axis, 29, 31, 32, 36,47, 114, 117
and cardiac rotation, 30, 31, 33, 35, 37, 39, 41,
43,47,367,379
Electrolytes, abnormalities, 21, 107, 174, 216,
299, 307, 308t, 329t, 352, 359, 361, 392,
396, 397, 399, 401-405, 407, 409-413
End-diastolic PVCs, 289
Endocardium, 2, 6, 11, 20-21, 57, 59-61, 68, 69,
71-72, 112, 126, 327, 385, 390-391
Enoxaparin, 374, 393
Epicardial cells, 6, 20, 21, 61, 304, 391
potential duration of, 21, 390
Epicardium, 4, 6, 11, 20, 21, 57-61, 68, 69, 71,
72,126, 327, 362, 383, 385, 390-391
Epinephrine, 89, 92, 96, 108, 165, 180, 303, 305,
438, 441, 444, 446
Epsilon wave, 16, 21, 22, 28
Equiphasic, 31-34, 36, 37, 39-42
Erythromycin, 302
Escape
beats, 94, 96
interval, 417t, 419420
rhythm, 87, 88, 92, 97-100, 102, 104-106,
108, 146, 149, 153, 154, 161-163
Esmolol, 196, 197, 225, 244, 255, 257t, 438, 441,
442
Exit block, 149-151, 163

Fascicular Block, 47,92, 112-113, 117, 119-121,
127, 145-147, 321, 327, 351t, 355,
366, 371

alternating, 138, 145

Fast sodium channels, 5-8, 302, 303

First-degree AV block, 80-83, 89, 99, 107, 139,
143, 145-147

First diagonal branch, 339-343, 351t, 366, 370

Flecainide, 216, 225, 243, 244, 257-259, 276,
279, 280, 284, 304, 329

Flutter, atrial (see Atrial flutter)

Flutter, ventricular, 294, 297, 299

Focal atrial tachycardia, 190, 194, 196, 209,
211-218, 225, 227-232, 279, 280, 436

Focal atrial tachycardia junctional tachycardia,
228

Focal junctional tachycardia, 221, 223-226, 231

Fondaparinux, 374, 393

Frontal plane, 24, 26-27, 30-32, 36, 58-60,
62-65, 116, 121-123, 145, 180, 269, 270,
289, 291, 292, 298, 346, 379-380

Fully compensatory pause, 288, 289

Fusion complexes, 262, 271, 276, 282, 289, 293,
294,299, 311-314, 327, 397, 404-406,
408

wide complex tachycardia, 312

Ground electrode, 24-28
Group beating, 85-86
Heart block (see Atrioventricular block)
rate, 12-14, 20-21, 48-51, 53, 89, 96, 107, 108,
134, 149, 182, 247-249, 252, 255, 256,
298, 299, 360-361, 437-441
rate and voltage, 48, 49, 53, 234
rate meter stick, 49, 51
rate table, 49
rates, calculating, 49
Heparin, 374, 375
His-Purkinje
cells, 2,7
system, 3, 5,7, 10, 14t, 15, 18, 21, 81, 85, 90,
91, 94, 96, 105, 146, 168, 444, 445
Hisioventricular fiber, 285
Horizontal plane, 27, 30, 36, 38, 39, 58—60, 62,
63, 65, 180, 342, 379, 380
Hypercalcemia, 16, 20, 216, 396, 408—410, 413
Hyperkalemia, 21, 148, 158, 163, 179, 305, 359,
361, 381-382, 396-397, 401-404,
407-408, 411, 412
severe, 397, 399-404
treatment of, 403
Hypersensitive carotid sinus syndrome, 158,
163, 164, 441
Hypertension, 21, 67, 70, 72-73, 79, 117, 119,
127, 134-136, 146, 243, 248, 254, 255,
260, 261t, 374, 441-446
Hypocalcemia, 299, 396, 397, 402, 409-413
symptoms of, 412
Hypokalemia, 14t, 15, 21, 216, 225, 299, 302,
304, 307, 396, 404408, 410, 412, 413
Hypomagnesemia, 216, 220, 299, 302, 307, 407,
412, 444
Hypothermia, 16, 20, 22, 107, 148, 305, 359, 362,
364, 438
Hysteresis, 417t, 419, 420

TART (see Intra-atrial reentrant tachycardia)
Ibutilide, 197, 244, 256-259, 276, 279-281, 284,
302, 329t, 442443
ICD (see Implantable cardioverter defibrillator)
Idiopathic Hypertrophic Subaortic Stenosis
(THSS), 367
THSS (see Idiopathic Hypertrophic Subaortic
Stenosis)
Implantable cardioverter defibrillator (ICD),
375-376,431-433
Inappropriate sinus bradycardia, 149, 159, 161,
163
Inappropriate sinus tachycardia, 180-183, 212
Incomplete LBBB, 128, 129, 298
Incomplete RBBB, 124, 127
Increased voltage, 19, 68—69, 71, 72, 76, 77
Inferior myocardial infarction (MI), 44, 45, 113,
115-117, 119, 344, 346, 350, 354, 366,
370, 372
and AV Block, 352
diagnosis of, 366
Infranodal block, 86, 88—89, 92-94, 96, 98—100,
102, 106, 109, 138, 375, 438, 440, 441, 443
Injury
diastolic current of, 386, 388—391
subendocardial, 342, 344, 345, 385, 386, 389,
391
INR (see International normalized ratio)

o

Insulin, 403, 404, 407

Intermittent preexcitation, 264, 272

Intermittent right bundle branch block, 125, 126

International normalized ratio (INR), 260-261,
373

Internodal tracts, 4

Intra-atrial block, 66—68

Intra-atrial reentrant tachycardia (IART), 187,
207-209, 218

Intra-atrial reentry, 186t, 215

Intracellular potassium, acute shift of, 402, 403

Intraventricular conduction defect, 20, 42, 47, 112,
113,117,119-121, 125,127,129, 131, 133,
135-139, 355, 370-372, 375, 376, 432

Intraventricular conduction system, 1-2, 9, 10,
57,87,92,105, 112, 125, 134, 272, 370

Intrinsicoid deflection, 57, 58

Ionized calcium, 408, 409, 412

level of, 409, 412
normal level of, 410, 412

Ischemia, myocardial (see Myocardial ischemia)

Isoproterenol, 89, 92, 96, 165, 174, 304, 307, 441,
443

] point, 11, 12, 15, 18, 20
] point elevation, 20
] wave, 20 (see also Osborn wave)
JT interval, 18, 412
Jugular venous pulse, 105-108
Junctional escape rhythm, 88, 97-99, 106,
154-155, 158, 161
Junctional rhythm, 98, 100, 110, 155, 176-178,
224,225, 397
accelerated, 176-177, 722
Junctional tachycardia, 105, 109-111, 176, 177,
186t, 193, 209, 212, 215, 217, 220-221,
223,224,227-232
automatic, 221, 225
Juvenile pattern (see Persistent juvenile pattern)

Ketonazole, 302

L-type calcium channels, 302, 304
LAD (see Left anterior descending)
LAFB (see Left anterior fascicular block)
Late afterdepolarizations, 185t, 226
Late impulses, 167, 168
Late transition, 4042, 46
Lateral M1, 117, 118, 342, 367
LBBB (see Left bundle branch block)
LCx (see Left circumflex)
Left anterior descending (LAD), 31, 291,
338-343, 350-351, 370-371
coronary artery, 119, 127, 336-338, 343, 366,
377
Left anterior fascicle, 2, 10, 112114, 116, 117,
119, 127, 292, 298
Left anterior fascicular block (LAFB), 28, 47, 72,
86,99, 113-117, 119-123, 125, 127, 132t,
133, 138—142, 144-145, 354, 356
diagnosis of, 114
Left atrial
conduction delay, 136
enlargement, 64-68, 79
origin, 213, 214
pressure, 17, 71
tachycardia, 215
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Left axis deviation, 30, 31, 68, 69, 71-72, 113,
115-117, 119, 122, 123, 130, 133, 145,
269, 270, 291, 293, 320, 321, 327, 356
Left bundle branch block (LBBB), 90, 91, 112,
127-141, 145, 146, 205, 206, 266, 267,
289, 291-292, 318-321, 323, 334-335,
357-359, 361-362, 366368, 371-372,
432,433
configuration, 276, 278, 322, 422 (see also
pattern)
pattern, 269, 401
Left circumflex (LCx), 4, 5, 338-346, 350-351,
370-372, 377, 386
coronary artery, 4, 5, 345, 370, 386
Left posterior fascicle, 2, 10, 112-114, 116, 117,
119, 121, 129, 134, 138, 293, 295, 298
Left posterior fascicular block (LPFB), 113,
116-118, 120, 122—-123, 132t, 138, 141,
144, 353, 354
diagnosis of, 117, 119
Left-sided bypass tract, 204, 265-268, 271, 276,
279,285
Left-sided posteroseptal bypass tract, 268, 269,
279, 283
Left ventricular aneurysm, 359, 363, 365
hypertrophy (LVH), 6, 19, 21, 46, 58, 67-73,
76-79, 116, 117, 129, 133, 135, 266, 267,
359, 361-362, 366, 385—387
hypertrophy, regression of, 72, 73
origin of PVC’s, 292
strain, 68-71, 385
Lidocaine, 306-307, 329t, 444
Limb electrodes, 24, 26, 27, 52
Long QT syndrome, 22, 299, 301-304, 307, 309,
433
Low voltage, 19, 46, 52, 77
LPFB (see Left posterior fascicular block)
LVH (see Left ventricular hypertrophy)

Magnesium deficiency, 444
Mahaim fibers, 285
Management of ST elevation MI, 375, 376, 445
Manifest bypass tracts, 200, 206, 207
MAT (see Multifocal atrial tachycardia)
Metoprolol, 196-197, 225, 244, 255, 257t,
437-438, 444—445
MI (see Myocardial infarction)
Mitral
regurgitation, 70, 129, 135, 136, 254, 372,
392
stenosis, 46, 67, 73, 78, 254, 260
valve, 17, 67-69, 71, 106, 259t, 339
Monomorphic VT, 294, 299, 305-308, 329t, 446
Monophasic shock, 306-308
Morphine sulfate, 374, 394
Multifocal atrial rhythm, 169, 171, 219
Multifocal atrial tachycardia (MAT), 169, 171,
212, 218-220, 227-229, 232, 250, 251,
436, 440, 447
Muscle cells, 1-3, 5-8, 10, 12, 15, 19, 55, 56, 61,
98, 125, 126, 167, 263, 274, 327
Myocardial infarction (MI), 85-87, 99, 100, 115,
116, 127, 128, 135, 146, 323, 324, 327, 328,
342-345, 347-348, 350, 351t, 353-359,
366-368, 371-373, 376-379, 395
acute anteroseptal, 99, 339, 353, 356, 358
Myocardial injury, 383, 385, 386, 388, 390—-392

Myocardial ischemia, 379-395
non-ST elevation MI, 379-395
ST depression, 383-387
ST elevation, see ST-elevation MI, 383
ST segment in, 383-390
subendocardial, 380-381, 382,, 383, 385
T waves in, 380-381
transmural, 380-381, 383, 384
unstable angina, 379-395

Myocardial necrosis, 332, 334, 368, 369, 373,

379, 390-392
Myopotentials, 417t, 419

Narrow complex AVRT, 198, 199, 204-206,
272-273, 276,278

Narrow complex tachycardia (see
supraventricular tachycardia)

Nitroglycerin, 332, 333, 368, 373, 374, 376, 394

Non-ST elevation myocardial infarction (MI),
331, 332, 337, 365, 369, 374, 376, 379,
381, 383, 386, 391-394

and unstable angina, 21, 379, 381, 383, 385,

387, 389, 391, 393t, 395

Nondihydropyridine calcium channel blockers,
148, 174, 197, 208, 220, 225, 244,
255-257, 440, 447

Nonparoxysmal junctional tachycardia, 179,
186t, 212, 220-226, 228

Nonsustained VT, 294, 301, 308t, 309, 376, 433
(see also Ventricular tachycardia)

Norepinephrine, 180, 445

Normal AV conduction system, 80, 167, 173,
175, 184, 188, 198, 209, 215, 220, 262,
269, 271, 273, 310

Normal axis, 30-31, 39, 116, 136, 291

Normal quadrant, 30, 31

Normal rotation, 40, 41

Normal sinus rhythm, 189-192, 196, 200-202,
206-208, 213, 235, 242-245, 254-260,
265-266, 270-273, 298-299, 322-325,
327,435-438, 440443, 445-447

Orthodromic AVRT, 198, 205-207, 273, 274,
276, 281

Osborn wave, 15-16, 20-22, 362, 364, 408

Overdrive pacing, 186t, 307, 431

Oversensing, 417t, 419, 432

P-mitrale, 64-67, 69
P-pulmonale, 62, 64, 73-75, 77
Pacemakers, cardiac, 414—433
atrial demand, 416, 420, 421
atrial fibrillation, 256, 419, 424, 426
atrial flutter, 244, 245, 426, 429
atrial fixed rate, 416, 420
atrial, single chamber 414-415
atrial synchronous, 428
biventricular, 432
cardioverter/defibrillators, 418t, 430431,
433
demand, 415, 417
dual chamber, 423-426
electrodes, 420-422
bipolar, 420, 422
unipolar, 422
fixed rate, 415, 417
hysteresis, 417, 419, 420

o

indications for, 104t, 146—147, 159, 162
AV block, 104t
IV conduction defect, 146—147
sinus node dysfunction, 159, 162
modes, 416-421, 424-426, 428-430
AAI 416, 417t 420, 421
AAT, 416, 417t, 420, 421
A00, 416, 417t, 420, 421
DDD, 424-426, 429
DDI, 430
DVI, 428, 429
VAT, 428, 429
VDD, 428, 429, 430
V00, 416, 417, 418, 419
VVI, 416, 417, 418, 419
VVIR, 416
VVT, 416, 419, 420, 421
mode switching, 429
oversensing, 417
Pacemaker-induced left bundle branch block
pattern, 422
Pacemaker-induced right bundle branch block
pattern, 422, 423
Pacemaker mediated tachycardia (PMT),
427-428, 432
sinus tachycardia and DDD pacing, 426,
428
syndrome, 83, 88, 104t, 225, 422, 423, 431, 432
temporary, 92, 169, 307, 440, 443
triggered (see AAT and VVT)
ventricular demand, 415-416,
ventricular fixed rate, 415, 418
ventricular, single chamber, 414,
ventricular tachycardia, 430, 431, 433
Pacemaker-induced QRS complexes, 45
PACs (see Premature atrial complexes)
Pamidronate, 410
Papillary muscle rupture, 351t, 372
Papillary muscles, 135, 136, 339, 342, 343, 350,
351
Parasystolic impulses, 294, 301 (see also
Ventricular parasystole)
Paroxysmal atrial tachycardia (see Paroxysmal
supraventricular tachycardia)
Paroxysmal junctional tachycardia, 212, 223, 225
(see also Paroxysmal supraventricular
tachycardia)
Paroxysmal supraventricular tachycardia, 210,
435, 440, 447
Pathologic Sinus Tachycardia, 180, 181, 183, 211
PCI (see Percutaneous coronary intervention)
Peak time (see R peak time)
Percutaneous coronary intervention (PCI), 127,
334, 336, 373-375, 379, 392, 393
Pericardial effusion, 53-54, 69
Pericarditis, 164, 182, 254, 359-361, 381, 391
acute, 21, 359, 362-364, 377
Permanent atrial fibrillation, 248
Permanent pacemakers (see pacemakers, cardiac)
Persistent atrial fibrillation, 257t, 258, 261
Persistent juvenile pattern, 380, 381
Phenytoin, 225, 307
PJC (see Premature junctional complex)
PMT (see Pacemaker-mediated tachycardia)
Polymorphic ventricular tachycardia (PVT),
295-299, 307-309, 442 (see also
Ventricular tachycardia)
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Posterior MI, 44, 342-344, 367
Posterolateral MI, 342, 345, 347, 348, 371, 372, 386
Posterolateral wall, 338, 341, 342, 345, 347, 350,
370, 371
Posteroseptal area, 203, 206, 266, 267
Postural orthostatic tachycardia syndrome
(POTS), 181-183
Potassium
channel, 6, 303, 436, 442, 444, 445
transport, 303-304
Potassium level serum, 361, 397, 403—-404, 407
Potential duration, 6, 59, 61, 134, 301, 304, 383,
390, 442, 444-446
POTS (see Postural orthostatic tachycardia
syndrome)
PR interval, 12, 15, 18, 19, 80-87, 89-96
normal, 81, 82
PR segment, 15, 19
Precordial electrodes, 27, 36, 39—47, 53, 59, 339
right-sided, 348
Precordial thump during ventricular fibrillation,
305
Preexcitation, 16, 200, 206-207, 253, 255, 262-265,
270-272, 276-283, 285, 311, 313, 322,
324, 325,327, 328, 367, 381 (see also
Wolf-Parkinson-White syndrome)
Premature atrial complexes (PACs), 101, 103,
158-160, 164, 167-174, 176, 178-179,
181, 188, 198, 207, 241, 248, 250, 253,
273-274
aberrantly conducted, 168-170, 172
nonconducted, 159, 160, 164, 168, 172
Premature junctional complex (PJC), 167,
174-179
Premature supraventricular complexes (see
Premature atrial complexes)
Premature ventricular complexes, 101, 287,
289-293
Pressure overload, 64, 70-72, 78
Procainamide, 197, 216, 243, 244, 256, 257t, 276,
279-281, 283, 284, 302, 304, 306, 307,
329t, 445-446
Propafenone, 197, 216, 225, 243, 244, 257-259,
280, 281
Propranolol, 183, 196-197, 225, 244, 255, 437,
438, 446
Pulmonary disease, 62, 64, 117, 119, 174, 243,
245, 248, 260
Pulmonary hypertension, 46, 64, 68, 78, 107,
120, 127
Pulmonary veins, 1, 172,211, 212, 215, 225, 232,
241, 242, 249, 253, 256, 259
Purkinje fibers, I, 2, 10-11, 57, 61, 112, 114, 383,
385, 390, 404
network of, 2, 5,57, 112, 116, 119
PVCs (premature ventricular complexes), 131,
168, 169, 171-174, 287-294, 298-301,
308t, 309
PVT (see Polymorphic ventricular tachycardia)

QRS axis, 36-39, 72, 73,77, 113, 114, 116, 117,
119, 122,127, 321, 380
normal, 30, 31
QT dispersion, 20, 301
QT interval, 1218, 20, 258, 296, 299, 301-303,
307, 381, 391, 396, 397, 401, 404—408,
410, 412, 442, 444, 445

corrected, 13, 402

long (see QT prolongation)

normal, 298, 404, 407

prolonged, 20, 298, 302, 412, 444, 445

short, 303, 397, 408
QT prolongation, 299, 302, 307, 436
QTc (see QT interval)
QTc interval (see QT interval)
Quadrants, 30, 31

northwest, 30, 74, 75, 77
Quadrigeminy, 289, 290
Quinidine, 21, 234, 243, 257-259, 280, 284, 302,

304, 439, 446

R peak time, 58, 88, 120, 125-126, 128, 132
R-P Interval, 201, 230
R-R Interval, 13, 14
Radiofrequency ablation (RA), 127, 183, 206,
208, 231, 242, 245, 256, 278, 281,
284-286, 298
Rate-related bundle branch block, 131, 133, 135,
204-205, 205, 310
RBBB (see Right bundle branch block)
RCA (see Right coronary artery)
Reciprocal ST depression, 304, 337-339, 341,
342, 344-348, 360, 362, 370-372
Reentrant junctional tachyarrhythmias, 210,
232
Refractory period, 34, 8
absolute, 3—4, 8
effective, 4, 8
relative, 4, 8
Relative refractory period, 4, 8
Repolarization, 3-8, 12, 14-16, 18, 20-21,
55-57, 59-61, 70, 72, 224, 289, 301, 302,
304, 383, 385, 390
direction of, 60, 383, 385
wave, 19, 55-57, 60, 383, 385, 391
Resting potential, 3-8, 12, 55, 211, 302, 386,
388-389, 402, 406
Retrograde conduction, 107, 224, 272, 274, 289,
329t, 422, 423, 427 (see also
ventriculoatrial conduction)
Reverse typical, atrial flutter, 233, 242
Right atrial enlargement, 62—-66, 74-77, 118
Right atrial pressure, 107
Right axis deviation, 30, 31, 44, 46, 73, 74,
76-78,116-117, 119, 122, 123, 130, 145,
291, 292, 321, 327
Right bundle branch block (RBBB), 4243, 98,
99, 112, 119-128, 132t, 134-136,
138-141, 144-145, 205, 291-293, 295,
310, 316, 319, 351-352, 354-356,
371-372
configuration, 157, 169, 275, 278, 322, 422,
423
pattern, 252, 318, 363
preexistent, 322, 324
Right coronary artery (RCA), 4, 5, 338-339, 342,
344, 346-351, 370-372
Right-sided anteroseptal bypass tract, 269, 270
Right-sided bypass tract, 204, 205, 265-269, 271,
276,277
Right-sided posteroseptal bypass tract,
268-269
Right-sided precordial leads, 38, 58, 77, 125,
132t, 134, 304, 348-350, 372, 373

o

Right ventricular cardiomyopathy (see Right
ventricular dysplasia)
Right ventricular
dysplasia, 16, 22, 28
hypertrophy (RVH), 42-44, 46, 58, 69, 73-75,
77-78,107, 116-120, 127, 271
infarction, 107, 371, 372
MI (RVMI), 28, 331, 346, 349-351, 372-373,
376
PVCs, 289, 291-292
Roller coaster ECG configuration, 406
Rotation, 30, 39, 40, 78
RVH (see Right ventricular hypertrophy)
RVMI (see Right ventricular MI)

Saddleback ECG pattern (see Brugada ECG)
SART (see Sinoatrial Reentrant Tachycardia)
Second-degree AV block (see Atrioventricular
block)
Secondary ST segment depression, 386
Septal activation 58-59, 60, 126, 134
Septum, 58-60, 107, 126, 134, 338
Serum calcium, 408—412
normal level of total, 408, 409
Serum potassium, 305, 382, 396, 397, 401,
403-404, 407
Shortened PR interval, 270
Sick sinus syndrome, 102, 148-150, 153, 158,
161, 163-166, 244, 258, 415, 432, 435,
440, 442, 443
Signal, calibration, 48, 52
Sine waves (see Waves, sine)
Single chamber atrial pacemaker, 414-416, 432
Single chamber ventricular pacemakers, 414,
415,431,432
Sinoatrial exit block, 149-151, 161
Sinoatrial reentrant tachycardia (SART), 182,
187, 207-208, 227-230
Sinoventricular rhythm, 397, 399, 402
Sinus
arrest, 101-102, 149-151, 159-161, 163, 168,
169,172, 443
arrhythmia, 9, 93, 150, 159-161, 164
arrhythmia, ventriculophasic, 93, 94
bradycardia, 9, 149, 159, 160, 163, 164, 172,
173, 351t, 364, 370, 372
inappropriate, 149, 159, 161, 163
node cells, 2—4, 182, 183, 211
node dysfunction, 148166
pauses, 149, 150, 155, 159-161, 163-165, 172,
174
Sinus tachycardia, 9, 21, 74, 76, 131, 180-185,
195, 206-208, 213-215, 226-230, 335,
370, 424-428, 430431, 445
inappropriate, 180-183, 212
physiologic, 181, 211
and SART, 230
Slow pathway (SP), 185t, 188-190, 192-194,
196, 198, 199, 206
Sodium bicarbonate, 403, 404
Sodium channel blockers, 304, 377, 436
Sodium channels, 7, 303, 362, 444
Sodium ions, 3, 5-7, 302, 303
Sotalol, 148, 216, 225, 234, 239, 244, 257t, 258,
261t, 280, 281, 302, 306, 307, 329t, 438,
446
SP (see Slow pathway)
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Spontaneous depolarization, 4, 7

ST-elevation myocardial infarction, 331-378,
388-389 (see also Acute coronary
syndrome)

ST segment depression, 70, 71, 73, 127, 239, 341,
347,357, 368, 369, 373, 379, 385-387,
389-392

concordant, 124, 130, 354, 355, 356, 357
discordant, 124, 130, 354, 357-358
in V1 to V3, 342, 344, 345, 371, 372

ST segment elevation, 20-21 (see also Acute

coronary syndrome)
concordant, 135, 356, 358
discordant, 135, 358, 359
in normal individuals, 20-21

Statins, 375, 394, 437

Stents, bare metal, 374, 393

Strain, acute right heart, 74, 76

Streptokinase, 373, 374, 394

Subendocardial ischemia, 380-383, 385,

391

Sudden death, 79, 97, 106, 146, 153, 162—164,
281-283, 298, 299, 301-305, 308-309,
352,371,377, 378

Superconducting AV node, 286

Supernormal phase, 4, 8

Supraventricular tachycardia (SVT), 184-232

algorithm, 228-231
enhanced automaticity, 211-226
mechanism, 184-186
reentry, 187-210
triggered activity, 226-227

SVT (see Supraventricular tachycardia)

Syncope, 97, 106, 146, 150, 153, 162-164, 166,
195, 208, 293-295, 299, 303-305, 328,
362,419, 422

T-waves, 21, 379-383
abnormal, 380-383
normal, 21, 379-380

T-wave infarct, 381, 383, 391

T-wave inversion, 331, 368, 369, 379, 380,
383-385, 392

Tachycardia (see individual tachycardias)

Tachycardia-bradycardia syndrome, 148-150,
152, 153, 161, 163

Takotsubo cardiomyopathy, 359, 363

Tall QRS complexes in V1, 77

Tall voltages, 52, 53, 70, 76, 133, 135

TARP (see Total atrial refractory period)

Tenecteplase, 374, 394

Theophylline, 165, 174, 186t, 196, 207, 215, 216,
219, 435

Thrombolytic therapy, 331, 334-336, 342, 365,
371, 373-375, 377, 385, 386

Tombstoning electrocardiographic pattern,
377

Torsades de pointes, 20, 244, 258, 294-299, 302,
307, 406, 407, 442-444, 446

Total atrial refractory period (TARP), 428

Total QRS voltage, 70, 71

T-P segment, 21

TQ segment, 15-17, 21, 388-390

Transcutaneous pacing, 108, 438

Transition, early, 40—42

Transition zone, 39-41, 46, 73, 78, 359-360

Transmural myocardial necrosis, 365, 366,
391

Transvenous pacing, 108, 438

Tricuspid regurgitation, 78, 107

Trifascicular block, 119, 136-141, 143-147,
356

Trigeminy, 169, 170, 289-290, 300

Triggered activity, 185t, 184186, 226-227

Triphasic, 169, 322, 324

Troponins, 335, 369, 373, 381, 392

Typical atrial flutter, 233, 234, 241, 242, 245

Typical AVNRT, 190, 194, 199

Typical AVRT, 199, 201, 202, 205, 206

U wave, 13, 14, 15, 18, 21 (see also
hypokalemia)

Unfractionated heparin, 374, 393

Unipolar leads, 24-27

Unipolar electrodes (see Pacemakers, cardiac)

Unstable angina, 331, 332, 337, 369, 374, 377,
379-395

Upright flutter waves, 238, 241

Vagal maneuvers for terminating SVT, 195-196
Vasopressin, 305, 438, 446
VAT (see Ventricular activation time)
Ventricular
aberration, 184, 252, 253, 310, 321, 323
escape rhythm, 88, 92, 98-100, 106, 109,
138-139, 142-143, 145, 146, 154-156,
236, 252
fibrillation (VF), 297-301, 304, 305, 308t, 309,
351t, 352, 370-372, 376, 412, 433, 435,
436, 444, 445
flutter, 294, 298-300, 397
fusion, 155, 310-314, 326
gradient, 395
muscle cells, 2—4, 7, 12
parasystole, 292-294, 299-301, 308
Ventricular activation time (VAT), 58, 69, 71, 72,
78, 126
Ventricular arrhythmias (see also Ventricular
tachycardia, Ventricular flutter,
Ventricular fibrillation)
classification, 293-294
end diastolic, 289
interpolated PVC, 288
parasystole, 292
paired, 289
premature ventricular complexes (PVC),
287-292
trigeminy, 289
Ventricular pacing (see Pacemakers, cardiac)
Ventricular repolarization, 12, 21, 57, 59, 60, 72,
301, 404
rapid, 6, 12

Ventricular rhythms, 106, 109, 111, 162-164,
352,414
accelerated, 109, 111, 397
Ventricular tachycardia (VT) (see also Wide
complex tachycardia), 293-309
bidirectional, 295, 298
Brugada syndrome, 303—-304
bundle branch reentry, 294, 298
cardioverson, electrical,306
classification, 293, 294
diagnosis of, 310-330
long QT, 301-303
monomorphic VT, 294, 300, 305
nonsustained, 294, 308
polymorphic VT, 294-300, 306-307
sustained, 294, 301, 305-306, 307-308
temporary pacing, 306
torsades de pointes, 295, 296, 299-300, 306
Ventriculoatrial conduction, 157, 274, 280, 287,
289, 310, 314, 326, 423, 427, 432
Verapamil, 146, 183, 196-197, 206, 208, 215,
216, 220, 232, 235, 243, 244, 255-256,
278, 285, 302, 440, 447
VF (see Ventricular fibrillation)
Voltage discordance, 76, 77
VT (see Ventricular tachycardia)

Wandering atrial pacemaker, 154, 156, 159, 161
Warfarin, 254, 256, 258-261, 437
Waves, sine, 397, 399, 402
Wide complex
AVRT, 272-276, 278, 280, 314, 327
SVT, 310, 314, 319, 321, 322, 326-328, 436
Wide complex tachycardia, 310-330 (see also
ventricular tachycardia)
causes of, 310
diagnosis with rhythm strip, 310-314
diagnosis with 12 lead ECG, 314-330
favors VT, 310-321, 326
favors SVT, 321-322, 327
of uncertain diagnosis, 278
of unknown origin, 435, 436, 440
physical findings, 324, 328
treatment, 328-329, 435, 436, 445
wide complex AVRT (see WPW syndrome)
Wolf-Parkinson-White (WPW) Syndrome,
262-286
and atrial fibrillation, 253, 256, 281-285
antidromic AVRT, 273-281
Auscultatory findings in, 271
localizing the bypass tract
during sinus rhythm, 265-272
during narrow complex AVRT, 203-205
during wide complex AVRT, 275-276
narrow complex AVRT, 198-207
orthodromic AVRT, 198-207
wide complex AVRT, 273-281
Women, 13, 20, 27, 68, 71, 134, 187, 243, 299,
302, 305, 374, 375, 439
WPW syndrome (see Wolff-Parkinson-White
[WPW] syndrome)



