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Arrhythmia in ICU

 —™™π– æÿà¡æƒ°…å
™“≠ »√’√—µπ ∂“«√

¿“«–À—«„®‡µâπº‘¥®—ßÀ«–‡ªìπ¿“«–∑’Ëæ∫‰¥â∫àÕ¬„πºŸâªÉ«¬√–¬–«‘°ƒµ ¿“«–À—«„®‡µâπº‘¥®—ßÀ«–∫“ß™π‘¥¡’
Õ—πµ√“¬ ·≈– “¡“√∂∑”„Àâ‡ ’¬™’«‘µ„π‡«≈“Õ—π —Èπ ·æ∑¬åºŸâ¥Ÿ·≈µâÕß “¡“√∂„Àâ°“√«‘π‘®©—¬·≈–°“√√—°…“Õ¬à“ß 
∑—π∑à«ß∑’ 

¿“«–À—«„®‡µâπº‘¥®—ßÀ«–·∫àß‰¥â‡ªìπ 2 °≈ÿà¡„À≠à §◊Õ ¿“«–À—«„®‡µâπ™â“ (bradyarrhythmia) ·≈–¿“«–
À—«„®‡µâπ‡√Á« (tachyarrhythmia)  à«π„À≠à®–‡ªìπ¿“«–À—«„®‡µâπ‡√Á« 

Bradyarrhythmia
ºŸâªÉ«¬¿“«–«‘°ƒµ à«π„À≠à¡’¿“«– stress  Ÿß Õ“®¡’¿“«–¢“¥πÈ”·≈–‡°≈◊Õ·√à À√◊ÕÕ“®¡’¿“«–µ‘¥‡™◊ÈÕÕ¬à“ß

√ÿπ·√ß ∑”„ÀâºŸâªÉ«¬¡’ high adrenergic tone ·≈–¡—°®–¡’¿“«–À—«„®‡µâπº‘¥®—ßÀ«–™π‘¥‡√Á« ·µà§«“¡º‘¥ª°µ‘
∫“ßÕ¬à“ß∑”„Àâ‡°‘¥¿“«–À—«„®‡µâπ™â“‰¥â ·≈–®–‡ªìπº≈‡ ’¬µàÕºŸâªÉ«¬Õ¬à“ß¡“°‡æ√“–√à“ß°“¬‰¡à “¡“√∂µÕ∫ πÕß
µàÕ¿“«– stress ‰¥â 

Bradyarrhythmia ·∫àßµ“¡ “‡Àµÿ„À≠àÊ ‰¥â‡ªìπ 2 °≈ÿà¡ §◊Õ sinus node dysfunction ·≈– AV block 
¥—ß√Ÿª∑’Ë 1 

Sinus node dysfunction
‡ªìπ¿“«–∑’Ëæ∫‰¥â∫àÕ¬ Õ“®¡’ “‡Àµÿ‰¥âÀ≈“¬Õ¬à“ß¥—ßµ“√“ß∑’Ë 1 Õ“®æ∫¿“«–À—«„®‡µâπ™â“Õ¬à“ß‡¥’¬« À√◊Õ

Õ“® æ∫¡’∑—Èß¿“«–À—«„®‡µâπ™â“·≈–‡µâπ‡√Á« ≈—∫°—π (bradtachycardia) °Á‰¥â ºŸâªÉ«¬®–¡’Õ“°“√‰¥âµ—Èß·µà‡æ’¬ß√Ÿâ ÷° 
„®‡µâπ·√ß‡π◊ËÕß®“°¡’ high stroke volume À√◊ÕÕ“®¡’«‘ß‡«’¬π»’√…– ¡’¿“«–À¡¥ µ‘ À√◊ÕÕ“®‡°‘¥¿“«– brady-
cardia induced ventricular tachycardia ÷́Ëß‡ªìπÕ—πµ√“¬¡“°‰¥â °“√«‘π‘®©—¬„Àâ¥Ÿ®“°§≈◊ËπÀ—«„®¥—ß√“¬≈–‡Õ’¬¥ 
µàÕ‰ªπ’È 
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Bradyarrhythmia 

Sinus node dysfunction 

Sinus arrest /pause 

Sinus exit block 

Sinus bradycardia 

1st

2nd

2nd

2nd

2nd

3rd

Tachy-brady syndrome 

AV block 

 degree AV block 

 degree AV block 

 degree AV block type I 

 degree AV block type II 

 degree AV block 2:1 

Advanced AV block 

 degree AV block 

¿“æ∑’Ë 1  ¿“«–À—«„®‡µâπº‘¥®—ßÀ«–™π‘¥‡µâπ™â“ 

Sinus node dysfunction ∑”„Àâ¡’§«“¡º‘¥ª°µ‘¢Õß ECG  à«π P wave ∂â“‡ªìπ sinus bradycardia °Á 
®–¡’À—«„®‡µâπ™â“°«à“ 60 §√—ÈßµàÕπ“∑’ ·µà P wave ª°µ‘ §◊Õ‡ªìπ positive „π lead II, III ·≈– aVF ∂â“¡’ pause 
‡°‘¥¢÷Èπ ·∫àß‰¥â‡ªìπ 2 ≈—°…≥– §◊Õ

1. Sinus pause or arrest ¡’≈—°…≥–§◊Õ P wave À“¬‰ª‡ªìπ√–¬–‡«≈“¡“°°«à“ 2 «‘π“∑’ ·≈–‰¡à‡ªìπ 
®”π«π‡∑à“¢Õßº≈§Ÿ≥¢Õß P-P interval 

2. Sinus exit block ·∫àß‡ªìπ 

2.1. first degree sinus exit block ‰¡à “¡“√∂«‘π‘®©—¬®“° ECG ‰¥â 

2.2. second degree exit block ∂â“‡ªìπ type I ®–¡’≈—°…≥– progressive shortening ¢Õß PP 
interval °àÕπ∑’Ë®–À¬ÿ¥‰ª  à«π type II ®–¡’ lengthening of PP interval ∑—π∑’ ·≈–√–¬–‡«≈“∑’Ë¬“«ÕÕ°‡ªìπ 
®”π«π‡∑à“¢Õß PP interval 

2.3. third degree exit block æ∫πâÕ¬ ®–æ∫¡’ atrial standstill 

ºŸâªÉ«¬∫“ß√“¬Õ“®¡’§«“¡º‘¥ª°µ‘¢Õß sinus node ´÷Ëß¡’∑—ÈßÀ—«„®‡µâπ‡√Á«·≈–™â“ ≈—∫°—π‡™àπ‡ªìπ sinus
bradycardia  ≈—∫°—∫ atrial fibrillation with rapid ventricular response °≈ÿà¡π’È®–‡√’¬°«à“ tachycardia-
bradycardia syndrome 
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µ“√“ß∑’Ë 1   “‡Àµÿ¢Õß sinus node dysfunction

1. Idiopathic* 
2. Ischemia 
3. Infiltrative disease 
4. Epicardial and 

pericardial diseases 
5. Myocardial disease 
5. Inflammatory/infection 

6. Autonomic tone 
7. Drugs* 
8. Metabolic diseases 

9. Neurological diseases 

10. Miscellaneous 

Primary SA node disease 
Coronary artery disease involve sinoatrial artery 
Amyloidosis, scleroderma, hemochromatosis 
Pericarditis, tumour metastasis 

Hypertrophic cardiomyopathy 
Rheumatic fever, pericarditis, diphtheria, Brucellosis, Chagasû 
disease, Lyme disease 
High vagal tone, increase intracranial pressure 
Any antiarrhythmic drugs 
Hypothyroidism, hyperthyroidism, severe hypoxia, hypercapnia, 
acidosis 
Duchenneûs muscular dystrophy, myotonic dystrophy, Friedreichûs 
ataxia 
Trauma, SLE, post cardiac surgery, etc 

Sinus pause 

Tachy-brady syndrome 

Atrial flutter 

Atrial fibrillation 

¿“æ∑’Ë 2 · ¥ß≈—°…≥– ECG ¢ÕßºŸâªÉ«¬ sinus node dysfunction ™π‘¥µà“ßÊ 
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Atrioventricular block
¡’°“√¢—¥¢«“ß°√–· ‰øøÑ“„Àâ™â“≈ßÀ√◊Õ∑”„Àâ°√–· ‰øøÑ“‰¡à “¡“√∂ºà“π®“° atrium 

‰ª°√–µÿâπ à«π¢Õß ventricle ‰¥â „π§πª°µ‘ autonomic tone ¡’º≈µàÕ°“√π”‰øøÑ“ºà“π AV node ‡æ√“–©–π—Èπ 
Õ“®æ∫¿“«– physiologic AV block ‰¥â„π™à«ß∑’Ë¡’ high vagal tone À√◊Õ¢≥–À≈—∫ (®–µâÕß‡ªìπ supranodal 
block) 

 “‡Àµÿ¢Õß AV block ·∫àßÕÕ°‰¥â‡ªìπ primary ·≈– secondary ¥—ßµ“√“ß∑’Ë 2 ‡√“ “¡“√∂·∫àß AV 
block ‡ªìπ 3 ™π‘¥µ“¡≈—°…≥–§≈◊Ëπ‰øøÑ“À—«„® First degree AV block ¡’≈—°…≥–∑“ß§≈◊Ëπ‰øøÑ“À—«„®§◊Õ¡’ PR 
interval π“π°«à“ 0.2 «‘π“∑’ „π¢≥–∑’Ë second degree AV block ·∫àß‰¥â‡ªìπ Mobitz type I (Wenckebach) 
¡’≈—°…≥–∑’Ë PR interval §àÕ¬Ê ¬“«ÕÕ°°àÕπ∑’Ë P wave ®–‰¡à “¡“√∂‰ª°√–µÿâπ„Àâ‡°‘¥¡’ QRS complex ‰¥â 
·≈– Mobitz block type II ´÷Ëß®–¡’≈—°…≥– PR interval ∑’Ë§ß∑’Ë ·≈– P wave ®–‰¡à “¡“√∂°√–µÿâπ„Àâ‡°‘¥¡’ 
QRS complex ‰¥â∑—π∑’ Advanced second degree AV block ®–æ∫ P wave ∑’Ë block µ‘¥°—π¡“°°«à“À√◊Õ 
‡∑à“°—∫ 2 µ—«¢÷Èπ‰ª third degree AV block æ∫«à“ P wave ·≈– QRS complex ‰¡à¡’§«“¡ —¡æ—π∏å°—π (√Ÿª∑’Ë 3) 

‚¥¬∑—Ë«‰ª first degree AV block ‰¡à∑”„Àâ‡°‘¥Õ“°“√ ¬°‡«âπ„π°√≥’∑’Ë PR ¬“«¡“° √à«¡°—∫¡’°“√∑”ß“π
¢ÕßÀ—«„®º‘¥ª°µ‘ ·≈–∑”„Àâ°“√À¥µ—«¢Õß atrium ‡°‘¥„°≈â°—∫°“√À¥µ—«¢Õß ventricle ∑”„Àâ‡°‘¥ diastolic mi-
tral regurgitation ®÷ß¡’Õ“°“√§≈â“¬ pacemaker syndrome ‡™àπ ÕàÕπ‡æ≈’¬ «‘ß‡«’¬π ·πàπÀπâ“Õ°·≈–§«“¡¥—π
‚≈À‘µµË”‰¥â1,2  à«π second ·≈– third degree AV block Õ“®∑”„Àâ¡’À√◊Õ‰¡à¡’Õ“°“√°Á‰¥â¢÷ÈπÕ¬Ÿà°—∫ªí®®—¬À≈“¬ 
Õ¬à“ß‡™àπ Õ—µ√“°“√‡µâπ¢ÕßÀ—«„®¢≥–¡’ block 

µ“√“ß∑’Ë 2   “‡Àµÿ¢Õß atrioventricular block 

Primary AV node disease Lenegreûs disease, Levûs disease
Secondary

Ischemic heart disease Acute myocardial infarction
  Chronic coronary artery disease

Drug Antiarrhythmic drugs
Increase vagal tone   Vasovagal syncope
Valvular heart disease   Aortic stenosis
Myocardial disease Cardiomyopathy, myocarditis
Congenital   Congenital complete heart block
Inflammatory/infection   Rheumatic fever, infective endocarditis
Infiltrative disease amyloidosis
Metabolic disease   Hypothyroidism, hyperthyroidism,

 Electrolytes disorder such as hyperkalemia
Miscellaneous

AV block ‡ªìπ¿“«–∑’Ë
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First degree AV block:
PR interval > 0.2 msec, fixed

Mobitz 1 second degree AV
block: progressive

prolongation of PR interval
before AV block

2 : 1 second
degree AV block

Mobitz 2 second degree AV
block

Complete AV block: no
correlation between P wave

and QRS complex

¿“æ∑’Ë 3  · ¥ß≈—°…≥– ECG ¢Õß atrioventricular block ™π‘¥µà“ßÊ
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°“√√—°…“ 
°“√√—°…“¿“«–À—«„®‡µâπ™â“·∫àß‡ªìπ 

1. °“√√—°…“µâπ‡Àµÿ ‡™àπÀ¬ÿ¥¬“∑’Ë∑”„ÀâÀ—«„®‡µâπ™â“ 

2. °“√‡ΩÑ“√–«—ß·≈–À≈’°‡≈’Ë¬ßªí®®—¬∑’Ë∑”„ÀâÀ—«„®‡µâπ™â“≈ß 

3. °“√„™â¬“ 

4. °“√„™â temporary pacemaker 

5. °“√„™â permanent pacemaker

Õ¬à“ß‰√°Áµ“¡ ¡’ªí®®—¬À≈“¬¢âÕ∑’Ë®–µâÕßæ‘®“√≥“°àÕπ„Àâ°“√√—°…“ §◊Õ

1. ¿“«–À—«„®‡µâπ™â“π—Èπ∑”„ÀâºŸâªÉ«¬¡’Õ“°“√À√◊Õ‰¡à ·≈–®”‡ªìπ®–µâÕß„Àâ°“√√—°…“À√◊Õ‰¡à ‡™àπ sinus 
bradycardia ´÷Ëß‡°‘¥√à«¡°—∫ acute inferior wall MI ·≈–‰¡à¡’º≈µàÕ hemodynamic Õ“®®–¬—ß‰¡à®”‡ªìπµâÕß„Àâ 
°“√√—°…“ ‡æ’¬ß·§à —ß‡°µÕ“°“√°Á‰¥â ·µà∂â“‡ªìπ high grade À√◊Õ third degree AV block µâÕß√’∫„Àâ°“√√—°…“ 

Ëπ´÷2. ºŸâªÉ«¬¡’æ¬“∏‘ ¿“æ¢ÕßÕ«—¬«–√–∫∫Õ◊ Ëß¡’º≈∑”„ÀâÀ—«„®‡µâπ™â“À√◊Õ‰¡à  à«π„À≠à®–‡ªìπæ¬“∏‘ 
 ¿“æ¢Õß ¡Õß ·≈–√–∫∫∑“ß‡¥‘πÕ“À“√´÷Ëß∑”„Àâ¡’ high vagal tone 

3. æ‘®“√≥“§«“¡√’∫¥à«π„π°“√„Àâ°“√√—°…“ ‡™àπ ºŸâªÉ«¬ third degree AV block ∑’Ë¡’Õ“°“√ syncope 
·µà hemodynamic stable Õ“®√—∫‰«â„π‚√ßæ¬“∫“≈·≈–„ à permanent pacemaker ·µà∂â“‡ªìπ third degree 
AV block ́ ÷Ëß‡°‘¥√à«¡°—∫ acute MI, hypotension µâÕß„ à temporary pacemaker ‰«â°àÕπ·≈â«®÷ß§àÕ¬æ‘®“√≥“
Õ’°§√—Èß«à“®–µâÕß„ à permanent pacemaker À√◊Õ‰¡à 

°“√„™â¬“„π¿“«–©ÿ°‡©‘π
¢≥–‡√‘Ë¡„Àâ¬“√—°…“ „Àâ√—°…“‚√§À√◊Õ¿“«–∑’Ë‡ªìπµâπ‡Àµÿ¢Õß¿“«–À—«„®‡µâπ™â“ (∂â“¡’ “‡Àµÿ) ·°â ‰¢§«“¡ 

º‘¥ª°µ‘¢Õß‡°≈◊Õ·√àÀ√◊Õ¥ÿ≈°√¥¥à“ß´÷ËßÕ“®∑”„Àâ¿“«–π’È·¬à≈ß ·≈–À¬ÿ¥¬“∑’Ë‡ªìπµâπ‡Àµÿ√à«¡‰ª¥â«¬ ¬“∑’Ë„™â„π°“√ 
√—°…“À≈—°§◊Õ 

1. Atropine  ”À√—∫¿“«–À—«„®‡µâπ™â“„Àâ„π¢π“¥ 0.5-1.0 g iv ∑ÿ° 3-5 π“∑’ ¢π“¥¬“√«¡ 3 g (0.04 
mg/kg) ®–¡’º≈ full vagal blockade ¢âÕ§«√√–«—ß§◊Õ atropine ¢π“¥µË”°«à“ 0.5 mg Õ“®¡’ƒ∑∏‘Ï parasym-
pathomimetic ∑”„ÀâÀ—«„®‡µâπ™â“·¬à≈ß‰¥â 

2. Isoproterenol „Àâ„π¢π“¥ 2-10 ug/min (º ¡ isoproterenol 1 mg „π 5%D/W 500 cc ®–‰¥â 
§«“¡‡¢â¡¢âπ 2 ug/ml) ‰¡à§«√„™â¢π“¥ Ÿß‚¥¬‡©æ“–ºŸâªÉ«¬ coronary disease ‡æ√“–∑”„Àâ myocardial oxy-
gen consumption ‡æ‘Ë¡¢÷Èπ §«√À≈’°‡≈’Ë¬ß°“√„™â isoproterenol „πºŸâªÉ«¬ cardiac arrest À√◊Õ hypotension 

¢âÕ∫àß™’È¢Õß°“√„™â temporary pacemaker
·∫àß‡ªìπ 3 °≈ÿà¡§◊Õ3,4 

1. ¿“«–À—«„®‡µâπ™â“∑’Ë∑”„ÀâºŸâªÉ«¬¡’Õ“°“√ (symptomatic bradycardia) ·≈–‰¡àµÕ∫ πÕßµàÕ°“√„™â¬“ 

¿“«–À—«„®‡µâπ™â“ (bradycardia) Õ“®‡°‘¥®“°æ¬“∏‘ ¿“æ∑’Ë sinus node °≈à“«§◊ÕÕ“®‡ªìπ™π‘¥∑’Ë¡’ 
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§«“¡º‘¥ª°µ‘ sinus node Õ¬à“ß√ÿπ·√ß (severe sinus node dysfunction) À√◊Õ‡°‘¥®“°æ¬“∏‘ ¿“æ∑’Ë atrio-
ventricular node ´÷ËßÕ“®‡ªìπ™π‘¥ second À√◊Õ third degree atrioventricular (AV) block 

 “‡Àµÿ¢Õß¿“«–π’ÈÕ“®‡ªìπ™π‘¥·°â ‰¢‰¥â (reversible causes) ‡™àπ ‡ªìπº≈¢â“ß‡§’¬ß®“°¬“ ¡’§«“¡
º‘¥ª°µ‘¢ÕßÕ’‡≈Á§‚∑√‰≈∑å ¿“«– hypothyroidism À√◊Õ myocarditis πÕ°®“°π’È¿“«–À—«„®‡µâπ™â“Õ“®‡ªìπº≈
®“° “‡Àµÿ∑’Ë‰¡à “¡“√∂·°â ‰¢‰¥â (irreversible cause) ‡™àπ§«“¡º‘¥ª°µ‘¢Õß√–∫∫π”‰øøÑ“¢ÕßÀ—«„® 

‚¥¬∑—Ë«‰ª·≈â«°“√‡°‘¥À—«„®‡µâπ™â“ (bradycardia) ∑’Ëæ∫„π¿“«–°≈â“¡‡π◊ÈÕÀ—«„®µ“¬‡©’¬∫æ≈—π (acute
myocardial infarction) ¡—°®–‡ªìπ™π‘¥‰¡à∂“«√ (reversible situation) ¬°‡«âπ„π°√≥’∑’Ë¡’§«“¡‡ ’¬À“¬Õ¬à“ß
√ÿπ·√ßµàÕ°≈â“¡‡π◊ÈÕÀ—«„® ‡™àπ ¡’°“√µ“¬¢Õß°≈â“¡‡π◊ÈÕÀ—«„® à«πÀπâ“ (anterior myocardial infarction) ¢π“¥
„À≠à ´÷ËßÀ—«„®‡µâπ™â“∑’Ëæ∫¡—°®–‡ªìπ™π‘¥∂“«√ (irreversible)5 

ºŸâªÉ«¬°≈ÿà¡π’È§«√æ‘®“√≥“‡≈◊Õ°„™â pacemaker ™π‘¥„ à‡¢â“∑“ßÀ≈Õ¥‡≈◊Õ¥ (transvenous type) 
¡“°°«à“™π‘¥∑’Ëª–°—∫º‘«Àπ—ß (transcutaneous type) ·¡â«à“™π‘¥∑’Ë„ à‡¢â“∑“ßÀ≈Õ¥‡≈◊Õ¥®–µâÕßÕ“»—¬À—µ∂°“√∑’Ë 

Ëß®–‡ªìπ ÷ Ÿß°«à“ (´’ËâπÀ—«„®∑È®–¡’§«“¡·πàπÕπ„π°“√°√–µ’‚Õ°“ ‡°‘¥º≈·∑√°´âÕπ‰¥â¡“°°«à“ ·µà«‘∏’π
ªí®®—¬ ”§—≠) „π°“√‡≈◊Õ°„™â„πºŸâªÉ«¬°≈ÿà¡π’È 
invasive ·≈–¡’ ÿ

2. ¿“«–À—«„®‡µâπ™â“∑’Ë‰¡à¡’Õ“°“√ (asymptomatic bradycardia) ∑’Ë‰¡àµÕ∫ πÕßµàÕ°“√„™â¬“ ·≈–
¡’§«“¡‚πâ¡‡Õ’¬ß∑’Ë®–‡°‘¥¿“«–À—«„®‡µâπ™â“∑’Ë¡’Õ“°“√ (symptomatic bradycardia) 

°“√„™â temporary pacemaker „πºŸâªÉ«¬°≈ÿà¡π’È§«√ª√–‡¡‘π∂÷ßª√–‚¬™πå·≈–º≈·∑√° ấÕπ∑’ËÕ“®‡°‘¥
¢÷Èπ®“° temporary pacemaker ́ ÷Ëß¢âÕ∫àß„™â®–¢÷Èπ°—∫  “‡Àµÿ∑’Ë∑”„Àâ‡°‘¥¿“«–À—«„®‡µâπ™â“π’È, ‚Õ°“ ∑’Ë‡ª≈’Ë¬π‡ªìπ
¿“«–À—«„®‡µâπ™â“∑’Ë¡’Õ“°“√, §«“¡√ÿπ·√ß·≈–√«¥‡√Á«¢ÕßÕ“°“√∑’Ë®–‡°‘¥¢÷Èπ®“°Õ—µ√“‡µâπ¢ÕßÀ—«„®∑’Ë™â“ 

ºŸâªÉ«¬ asymptomatic type II second degree AV block ®–¡’‚Õ°“ ∑’Ë®–‡°‘¥ third degree AV 
block ∑’Ë¡’Õ“°“√‰¥â ·µà°“√‡°‘¥¡—°®–‰¡à√«¥‡√Á« „π°√≥’π’È°“√„™â permanent pacemaker ®–¡’ª√–‚¬™πåµàÕ
ºŸâªÉ«¬¡“°°«à“·≈–°“√„™â temporary pacemaker Õ“®®–‡ªìπ ‘Ëß∑’Ë‰¡à®”‡ªìπµàÕºŸâªÉ«¬„π°√≥’∑’Ë¬—ß‰¡à¡’Õ“°“√ 

ÈÕÀ—«„®µ“¬‡©’¬∫æ≈—π  à«π¡“°®–‡ªìπ ∂“π°“√≥◊°“√‡°‘¥À—«„®‡µâπ™â“ (bradycardia) „π¿“«–°≈â“¡‡π å 
∑’Ë‡°‘¥¢÷Èπ™—Ë«§√“« (reversible situation) ·µà„π¿“«–À—«„®‡µâπ™â“∑’Ë‰¡à¡’Õ“°“√∫“ßª√–‡¿∑¡’‚Õ°“ ®–‡°‘¥°“√‡µâπ 
¢ÕßÀ—«„®∑’Ë™â“≈ß·≈â«°àÕ„Àâ‡°‘¥Õ—πµ√“¬°—∫§π‰¢â ‰¥â‡™àπ5 

ë Type II second degree AV block 

ë New bifascicular block 

ë New trifascicular block 

ë Alternating bundle branch block 

°“√µ—¥ ‘π„®‡≈◊Õ¥„™â™π‘¥¢Õß temporary pacemaker „π ¿“«–°“√≥å¥—ß°≈à“«¢÷Èπ°—∫  ∂“π°“√≥å
¢Õß·µà≈–ÀÕÕ¿‘∫“≈ §«“¡æ√âÕ¡¢ÕßÕÿª°√≥å ∫ÿ§≈“°√ ·≈–§«“¡√«¥‡√Á«„π°“√„ à temporary pacemaker 

’ªí®®ÿ∫—π°“√¡’ transcutaneous pacemaker ∑Ëæ√âÕ¡®–„™â¡’ª√–‚¬™πå„π¥â“π§«“¡√«¥‡√Á« §«“¡ –¥«° 
¢Õß°“√„™â·≈–º≈·∑√°´âÕππâÕ¬ ‡π◊ËÕß®“°‡ªìπÀ—µ∂°“√∑’Ë non-invasive „π°√≥’∑’Ë§π‰¢â‡°‘¥¿“«–À—«„®‡µâπ™â“∑’Ë 
¡’Õ“°“√ “¡“√∂„™â transcutaneous pacemaker π’È„π√–¬–·√°‰¥âÕ¬à“ß√«¥‡√Á« ·≈– “¡“√∂ª√—∫‡ª≈’Ë¬π‡ªìπ 
™π‘¥ transvenous pacemaker ´÷Ëß¡’§«“¡·πàπÕπ°«à“„π√–¬–µàÕ¡“‰¥â6 
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∫“ß§√—ÈßºŸâªÉ«¬¡’ tachycardia-bradycardia syndrome ‚¥¬∑’Ë tachyarrhythmia component ®– 
‡ªìπ atrial tachyarrhythmia ‡™àπ atrial fibrillation À√◊Õ atrial tachycardia  ≈—∫°—π °“√¡’§«“¡º‘¥ª°µ‘„π
°“√∑”ß“π¢Õß sinus node Õ¬à“ß√ÿπ·√ß (severe sinus node dysfunction) ‡ªìπ junctional rhythm À√◊Õ
sinus arrest, °“√„™â¬“°≈ÿà¡∑’Ë¡’º≈§«∫§ÿ¡°√–· ‰øøÑ“ À√◊Õ§«∫§ÿ¡®—ßÀ«–°“√‡µâπ¢ÕßÀ—«„® (antiarrhythmic
drug) Õ“®®–∑”„Àâ¿“«–À—«„®‡µâπ™â“π’È‡≈«≈ß „π°√≥’π’È°“√„™â pacemaker ‡æ◊ËÕ§«∫§ÿ¡ bradyarrhythmia §«∫§Ÿà
°—π‰ª°—∫°“√„™â¬“§«∫§ÿ¡ tachyarrhythmia ®–§«∫§ÿ¡°“√‡µâπ¢ÕßÀ—«„®∑’Ëº‘¥ª°µ‘‰¥â∑—Èß Õß·∫∫7 

3. °“√„™â temporary pacemaker „π°“√ªÑÕß°—π ·≈– termination ¿“«–À—«„®‡µâπ‡√Á«º‘¥®—ßÀ«– 
(tachyarrhythmia) ∫“ß™π‘¥ 

Tachyarrhythmia ∑’Ë terminate ‰¥â¥â«¬ overdrive cardiac pacing ®–‡ªìπ™π‘¥ re-entry 
Èπ®–‰¡à “¡“√∂ —¡’§«“¡º‘¥ª°µ‘¢Õß automaticity ·≈– triggered tachyarrhythmia π’Ëtachyarrhythmia  à«π™π‘¥∑

terminate ‰¥â¥â«¬ overdrive cardiac pacing 

 à«π re-entry tachyarrhythmia ∑’Ë terminate ‰¥â¥â«¬ overdrive cardiac pacing ®–‡ªìπ‰¥â∑—Èß 
ventricular tachycardia ·≈– supraventricular tachycardia ‡™àπ type I atrial flutter, re-entry atrial 
tachycardia, atrioventricular nodal re-entry tachycardia ·≈– atrioventricular reciprocating tachycar-
dia8 ‚¥¬ª°µ‘·≈â« overdrive cardiac pacing ®– pace ∑’Ë atrium „π°√≥’¢Õß supraventricular tachycardia 
·≈–∑’Ë ventricle „π°√≥’¢Õß ventricular tachycardia ‚¥¬„™â°“√°√–µÿâπ∑’Ë‡√Á«°«à“ tachyarrhythmia ∑’ËµâÕß°“√
terminate ª√–¡“≥√âÕ¬≈– 15-20 ¢âÕ§«√√–«—ß„π°“√∑” overdrive cardiac pacing §◊Õ°“√‡°‘¥ ventricular 
fibrillation ¥—ßπ—Èπ®”‡ªìπµâÕß‡µ√’¬¡‡§√◊ËÕß cardioverter-defibrillator „Àâæ√âÕ¡ ·≈–∂◊Õ‡ªìπ ‘Ëß®”‡ªìπ„π°“√∑” 
overdrive cardiac pacing 

°“√‡°‘¥ ventricular tachycardia ∫“ß§√—Èß‡ªìπº≈®“°¿“«–À—«„®‡µâπ™â“ (bradycardia dependent) 
‚¥¬°“√‡°‘¥ ventricular tachycardia ¢÷Èπ°—∫™à«ßÀ¬ÿ¥ (pause) ∑’Ë‡°‘¥®“°Õ—µ√“°“√‡µâπ¢ÕßÀ—«„®∑’Ë™â“ µ—«Õ¬à“ß
¢Õß QT ∑’Ë‡ªìπ¡“·µà°”‡π‘¥ (congenital long QT) À√◊Õ®“°¬“ °“√„™â temporary pacemaker §«∫§ÿ¡ brady-
cardia ·≈– QT interval ®– “¡“√∂§«∫§ÿ¡ªÑÕß°—π°“√‡°‘¥ ventricular tachycardia ¥—ß°≈à“«‰¥â 

¢âÕÀâ“¡¢Õß°“√„™â temporary pacemaker  à«π¡“°®–‡ªìπ relative contraindications ‡™àπ¿“«– 
’‡≈◊Õ¥ÕÕ°ßà“¬ (bleeding diathesis), mechanical tricuspid prosthetic valve, æ‘…®“°¬“ digitalis ∑

Õÿ≥À¿Ÿ¡‘°“¬µ’’
Ë¡’ recurrent 

ventricular tachycardia  à«π absolute contraindication §◊Õ¿“«–∑
Èßπ—”·≈–À—«„®‡µâπ™â“√à«¡¥â«¬ ∑Ë·¡â«à“®–¡’§«“¡¥—π‡≈◊Õ¥µ

Ë¡ Ë”¡“° (severe hypothermia)
È‡æ√“–°“√„™â temporary cardiac pacing Õ“®®–∑”„Àâ‡°‘¥ ’

ventricular fibrillation ∑’Ë‰¡àµÕ∫ πÕßµàÕ°“√√—°…“ (refractory  tachycardia) ‰¥â 3 

°“√„™â temporary cardiac pacing „πºŸâªÉ«¬∑’Ë‡°‘¥¿“«–À—«„®‡µâπ™â“À√◊ÕÀ—«„®À¬ÿ¥‡µâπ (asystolic
arrest) ‡°‘π 20 π“∑’ ¡—°®–‰¡à‰¥âº≈ ·≈–‰¡à∑”„Àâ°“√æ¬“°√≥å‚√§∑’Ë‡≈«¥’¢÷Èπ·µàÕ¬à“ß„¥ 

Temporary cardiac pacing  “¡“√∂∑”‰¥âÀ≈“¬«‘∏’ ·µà«‘∏’∑’Ë‡ªìπ∑’Ëπ‘¬¡·≈– ¥«°„π°“√„™âß“π ‰¥â·°à
™π‘¥„ à‡¢â“∑“ßÀ≈Õ¥‡≈◊Õ¥ (transveneous) ·≈–™π‘¥·ª–°—∫º‘«Àπ—ß (transcutaneous) 
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1. Transcutaneous cardiac pacing 

‡ªìπ«‘∏’°“√∑’Ë non-invasive, „™â ‰¥â‡√Á«·≈– –¥«° ∑”‰¥â‚¥¬°“√°√–µÿâπÀ—«„®ºà“π electrodes ∑’Ë 
µ‘¥Õ¬Ÿà°—∫ºπ—ß∑√«ßÕ°¢Õß§π‰¢â ‡§√◊ËÕß external cardioverter defibrillator ∫“ß·∫∫ “¡“√∂ª√—∫‡ª≈’Ë¬π‡ªìπ 
transcutaneous cardiac pacing ‰¥â 

¢âÕ¥âÕ¬¢Õß transcutaneous cardiac pacing §◊Õ§«“¡·πàπÕπ (reliability) ¢Õß°“√°√–µÿâπ
Õ“®‰¡à¥’·≈–Õ“®®–‡°‘¥°“√°√–µÿ°¢Õß°≈â“¡‡π◊ÈÕ∑”„Àâ ‰¡à‡À¡“–°—∫°“√„™âß“π„π√–¬–¬“« 

2. Transveneous temporary cardiac pacing 

‡ªìπ°“√°√–µÿâπÀ—«„®∑’Ë invasive µâÕß°“√ venous access ·≈–¡’‚Õ°“ ‡°‘¥¿“«–·∑√°´âÕπ∑’Ë 
Õ—πµ√“¬‰¥â ¢âÕ‡¥àπ∑’Ë ”§—≠§◊Õ¡’§«“¡·πàπÕπ (reliability)  Ÿß 

Venous access ∑’Ëπ‘¬¡„™â„π°“√„ à transvenous temporary cardiac pacing ‰¥â·°à ∑’Ëµ”·Àπàß 
internal jugular vein À√◊Õ∑’Ë subclavian vein Õ“®®–∑”‰¥â∑’Ëµ”·Àπàß basilic, external jugular À√◊Õ femoral 
vein 

Cardiac pacing „π temporary pacing
 à«π¡“°®–‡ªìπ™π‘¥ VVI mode ‚¥¬°√–µÿâπ∑’Ë right ventricle Õ¬à“ß‰√°Áµ“¡ right atrial pacing, dual

chamber pacing  “¡“√∂∑”‰¥â ¢÷Èπ°—∫§«“¡®”‡ªìπ¢ÕßºŸâªÉ«¬„π·µà≈–√“¬ πÕ°®“°π—Èπ„πºŸâªÉ«¬∑’ËµâÕß°“√„™â 
invasive monitoring ¥â«¬ pulmonary artery catheter ·≈–∑” temporary cardiac pacing ‰¥â„π‡«≈“ 
‡¥’¬«°—π ´÷Ëß “¡“√∂∑”‚¥¬°“√„™â “¬ pulmonary artery ™π‘¥æ‘‡»…∑’Ë¡’ port ¢Õß°“√ pacing ‡æ‘Ë¡µà“ßÀ“°9 

¿“«–·∑√°´âÕπ
§«“¡‡¢â“„®„π¿“«–·∑√°´âÕπ∑’ËÕ“®®–‡°‘¥¢÷Èπ®“° temporary pace-maker ¡’§«“¡ ”§—≠·≈–®”‡ªìπ

„π°“√¥Ÿ·≈ºŸâªÉ«¬∑’Ë¡’ temporary pacing ‡æ◊ËÕ≈¥¿“«–·∑√°´âÕπÀ√◊Õ„Àâ°“√«‘π‘®©—¬·≈–·°â ‰¢¿“«–·∑√°´âÕπ∑’Ë 
‡°‘¥¢÷Èπ¥â«¬§«“¡∂Ÿ°µâÕß·≈–√«¥‡√Á«

¿“«–·∑√°´âÕπ¢Õß temporary pacing  à«π¡“°¢Èπ°—∫ venous access ·≈–¢∫«π°“√„ à “¬ (catheter ÷
placement) ‰¥â·°à 

1. °“√‡°‘¥ hemotoma 

2. °“√‡°‘¥Õ—πµ√“¬µàÕÀ≈Õ¥‡≈◊Õ¥·¥ß∑’Ë∂Ÿ°·∑ß (arterial injury) 

3. Pneumothorax 

4. ¡’°“√∑–≈ÿ¢ÕßÀ—«„®À√◊ÕÀ≈Õ¥‡≈◊Õ¥ 

5. ¡’°“√‡≈◊ËÕπÀ≈ÿ¥ pacing lead 

6. ¿“«–À—«„®‡µâπº‘¥®—ßÀ«– 

7. µ‘¥‡™◊ÈÕ 
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Supraventricular arrhythmia
ÈÀ¡“¬∂÷ß arrhythmia ÷́ Ëß√«¡∂÷ß paroxysmal „π∑’Ëπ’ Ëß¡’µâπ°”‡π‘¥®“° atrium À√◊Õ AV node ´÷

supraventricular tachycardia (PSVT) ¥â«¬ °≈ÿà¡∑’Ë∑”„ÀâÀ—«„®‡µâπ™â“‰¥â°≈à“«√«¡‰«â„π‡√◊ËÕß bradyarrhythmia 
·≈â«  ”À√—∫ supra ventricular tachyarrhythmia ª√–°Õ∫¥â«¬ sinus tachycardia, atrial fibrillation, atrial 
flutter, PSVT ·≈– multifocal atrial tachycardia ®”‡ªìπµâÕß«‘π‘®©—¬·¬°„Àâ‰¥â ‡æ√“–√—°…“‰¡à‡À¡◊Õπ°—π  à«π„À≠à 
„Àâ°“√«‘π‘®©—¬®“° ECG ‰¥â ¡—°‡ªìπ™π‘¥ narrow QRS complex tachycardia Õ¬à“ß‰√°Áµ“¡ Õ“®‡ªìπ wide 
complex °Á‰¥â∂â“¡’¿“«– preexisting bundle branch block, aberrant ventricular conduction À√◊Õ 
preexcitation √à«¡¥â«¬ 

°“√„Àâ°“√«‘π‘®©—¬ narrow QRS complex tachycardia ¥Ÿ¿“æ∑’Ë 410 °“√„Àâ°“√«‘π‘®©—¬·∫∫π’È®–µâÕß
√–«—ß ventricular tachycardia °≈ÿà¡∑’Ë QRS complex ‰¡à°«â“ßπ—°‚¥¬‡©æ“– fascicular VT ·≈– VT ∑’Ë¡’ 

ªÉ«¬¥â«¬‡™àπ ™“¬Õ“¬ÿ¡“° ¡ÈπµâÕßæ‘®“√≥“®“°º—origin „°≈â interventricular septum ‡æ√“–©–π Ÿâ ’ acute coronary
syndrome À√◊Õ severe LV dysfunction µâÕß§‘¥∂÷ß VT ‡ ¡Õ  ”À√—∫ wide QRS complex tachycardia
µâÕß«‘π‘®©—¬·¬°√–À«à“ß supraventricular arrhythmia ·≈– VT ¥—ß¿“æ∑’Ë 4 

≈—°…≥– ”§—≠∑’Ë∑”„Àâ§‘¥∂÷ß VT 

1. AV dissociation, fusion, capture beat 

2. Superior QRS axis çno man landé 

3. QRS width > 0.14 «‘π“∑’

À√◊ÕÕ“®æ‘®“√≥“‡ªìπ¢—ÈπµÕπµ“¡ Brugada criteria11 ¥—ßπ’È

1. Absence R-S complex in precordial leads: §‘¥∂÷ß VT, §«“¡®”‡æ“– 100% 

2. R-S ∑’Ë°«â“ß∑’Ë ÿ¥„π > 100 msec: §‘¥∂÷ß VT, §«“¡®”‡æ“– 98% 

3. AV dissociation: §‘¥∂÷ß VT, §«“¡®”‡æ“– 100% QRS morphology „π V1 ·≈– V6 ¥—ß¿“æ∑’Ë 5 

∂â“∑—Èß 4 ¢—ÈπµÕπ‰¡à¡’≈—°…≥–¢Õß VT „Àâ∂◊Õ‡ªìπ SVT ∂â“‰¡à·πà„®„π°“√«‘π‘®©—¬„Àâ°“√√—°…“·∫∫ ven-
tricular tachycardia ‡ ¡Õ 
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Y

No 

Regular tachycardia? 

Atrial fibrillation 

Atrial tachycardia/flutter with 

Narrow QRS tachycardia 

(QRS duration less than 120 ms) 

Atrial flutter or 

Atrial tachycardia 

Long 

(RP longer than PR) 

RP longer than 70 ms 

Atrial tachycardia 

Atrial tachycardia 

PJRT 

No 

No 

Yes 

Visible P waves? 

variable AV conduction MAT 

Atrial rate greater than ventricular rate? 

Analyze RP interval 

Short 

(RP shorter than PR) 

RP shorter than 70 ms 

AVNRT AVRT 

AVNRT 

Atypical AVNRT 

Yes 

Yes 

¿“æ∑’Ë 4  · ¥ß·π«∑“ß°“√«‘π‘®©—¬ºŸâªÉ«¬∑’Ë¡“¥â«¬ narrow QRS complex tachycardia ®“° ECG
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¿“æ∑’Ë 5  morphology criteria  ”À√—∫„Àâ°“√«‘π‘®©—¬·¬° SVT with aberration ·≈– VT 

µàÕ‰ªπ’È®–°≈à“«∂÷ß supraventricular tachyarrhythmia ∑’Ëæ∫∫àÕ¬‚¥¬ —ß‡¢ª 

Sinus tachycardia
æ∫‰¥â∫àÕ¬∑’Ë ÿ¥  à«π„À≠à¡’ “‡Àµÿ®“°πÕ°À—«„® ‡™àπ ¡’‰¢â Ÿß ¡’§«“¡‡®Á∫ª«¥ ¢“¥πÈ”·≈–‡°≈◊Õ·√à ¡’

¿“«–´’¥ ¢“¥ÕÕ°´‘‡®π acute pulmonary emboli ‰¥â√—∫¬“∫“ß™π‘¥ ‡™àπ dopamine À√◊Õ¡’ “‡Àµÿ®“°À—«„® 
‡™àπ congestive heart failure. Sinus tachycardia ∑’Ëæ∫√à«¡°—∫ acute myocardial infarction · ¥ß∂÷ß 
prognosis ∑’Ë‰¡à¥’12 

°“√„Àâ°“√«‘π‘®©—¬®“° ECG „Àâ —ß‡°µ®“°°“√¡’ P wave π”Àπâ“ QRS complex ‡ ¡Õ·≈–‡ªìπ≈—°…≥– 
çsinus P waveé §◊Õ¡’À—«µ—Èß„π inferior lead πÕ°®“°π’È sinus rhythm ®–¡’≈—°…≥– çwarm up and slow 
downé ‰¡à„™à abrupt onset and termination 

°“√√—°…“ „Àâ°“√√—°…“µâπ‡Àµÿ‡ªìπÀ≈—° °“√æ‘®“√≥“„™â¬“Õ“®„Àâ beta-blocker À√◊Õ calcium chan-
nel blocker ‰¥â„π°√≥’µàÕ‰ªπ’È10 

1. °√≥’∑’Ëæ∫√à«¡°—∫ acute MI ·≈–‰¡à¡’ CHF À√◊Õ hypotension 

2. ¿“«– thyrotoxicosis 

3. ºŸâªÉ«¬ LV dysfunction ∑’Ë‰¡à¡’ active CHF ®–‰¥âª√–‚¬™πå„π·ßà≈¥ long term morbidity and 
mortality ·µàµâÕß„ÀâÕ¬à“ß√–¡—¥√–«—ß·≈–‡√‘Ë¡¢π“¥µË”‡ ¡Õ 

Paroxysmal supraventricular tachycardia
‡ªìπ arrhythmia ∑’Ë¡’ mechanism ‡ªìπ reentry ºà“π AV node ·∫àß‡ªìπ 2 ™π‘¥§◊Õ atrioventricular 

nodal reciprocating tachycardia (AVNRT) ·≈– atrioventricular reciprocating tachycardia (AVRT) 
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¢âÕ·µ°µà“ß§◊Õ AVNRT «ß®√‡ªìπ reentry ¿“¬„π AV node  à«π AVRT ‡°‘¥®“°°“√∑’Ë¡’ bypass tract πÕ° AV 
node ¥—ß¿“æ∑’Ë 6 ≈—°…≥– ECG ¡—°®–‡ªìπ regular narrow QRS complex tachycardia, short RP 
Õ¬à“ß‰√°Áµ“¡¡’¢âÕ¬°‡«âπ∫â“ß ‡™àπÕ“®‡ªìπ wide complex ‰¥â„π∫“ß°√≥’  “¡“√∂À“√“¬≈–‡Õ’¬¥‡æ‘Ë¡‡µ‘¡‰¥â 
µ“¡‡Õ° “√Õâ“ßÕ‘ß13 

¿“æ∑’Ë 6  · ¥ß°≈‰°°“√‡°‘¥ paroxysmal supraventricular tachycardia 

°“√√—°…“ ‡π◊ËÕß®“°‡ªìπ arrhythmia ∑’ËµâÕßÕ“»—¬°“√π”‰øøÑ“ºà“π AV node ®÷ßµÕ∫ πÕßµàÕ maneu-
ver À√◊Õ¬“∑’Ë°¥ AV node °“√√—°…“æ‘®“√≥“¥—ßπ’È 

1. ∂â“¡’ hemodynamic instability „Àâæ‘®“√≥“ cardioversion À√◊Õ∂â“„™â¬“„Àâ„™â adenosine ‡∑à“π—Èπ 

2. Vagal maneuvers ‡™àπ valsava, carotid sinus massage 

3. ¬“ intravenous Õ“®„™â 

ë Adenosine „Àâ¢π“¥ 6-12 mg iv µâÕß©’¥‡√Á«·≈– flush saline µ“¡Õ¬à“ßπâÕ¬ 20 cc ¬“
ÕÕ°ƒ∑∏‘Ï·≈–À¡¥ƒ∑∏‘Ï‡√Á«¡“° ®–‡°‘¥ AV block ·≈–Õ“®¡’ pause √–¬– —ÈπÊ À≈—ß®“° PSVT 
terminate ¢âÕº‘¥æ≈“¥∑’Ëæ∫∫àÕ¬§◊Õ©’¥‰¡à‡√Á«æÕÀ√◊Õ‰¡à flush saline µ“¡ ¢âÕ§«√√–«—ß §◊Õ §«√ 

ËÕß cardioversion/external pacemaker ‰«â¢≥–©’¥¬“‡æ√“–Õ“®‡°‘¥ ◊
pause π“πÊ ‰¥â πÕ°®“°π’È¡’‚Õ°“ ‡°‘¥ atrial fibrillation 1-15% ´÷Ëß¡—°®–À“¬‡Õß ·µàÕ“®¡’ 
monitor ECG ·≈–‡µ√’¬¡‡§√

ªí≠À“„πºŸâªÉ«¬∑¡’Ë ’ ’à‡¥‘¡ πÕ°®“°πŸpreexcitation Õ¬ È adenosine ¡’ interaction °—∫¬“À≈“¬™π‘¥§◊Õ
theophylline ·≈– caffeine ®–≈¥ƒ∑∏‘Ï¢Õß adenosine ¢≥–∑’ËºŸâªÉ«¬∑’Ë‰¥â√—∫ carbamazepine, 
dipyridamole À√◊Õ post heart transplantation ®–µÕ∫ πÕßµàÕ adenosine ¡“°°«à“ª°µ‘
Õ“®µâÕßª√—∫¢π“¥¬“„Àâ‡À¡“– ¡ 
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ë Verapamil 5 mg ©’¥™â“Ê „π 5-10 π“∑’ À√◊Õ diltiazem 10-15 mg iv 

*  “¡“√∂„™â¬“∑—Èß 3 ™π‘¥π’È„πºŸâªÉ«¬∑’Ë¡’ preexcitation ®“° ECG ·µà¡“¥â«¬ narrow QRS com-
plex tachycardia * 

Atrial fibrillation/atrial flutter
æ∫‰¥â∫àÕ¬¡“°„πºŸâªÉ«¬√–¬–«‘°ƒµ‘ ªí®®—¬∑’Ë°√–µÿâπ„Àâ‡°‘¥ atrial fibrillation ¡’¡“°¡“¬‡™àπ infection,

inflammation, metabolic disturbance ‡°◊Õ∫∑ÿ°™π‘¥, ¿“«–°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥ ¿“«– hyperthyroidism
·≈–Õ◊ËπÊ ¿“«–π’È¡’º≈‡ ’¬µàÕºŸâªÉ«¬∂â“¡’Õ—µ√“™’æ®√‡√Á«‡°‘π‰ª ·≈–¡’°“√ Ÿ≠‡ ’¬ atrial contraction ∑”„Àâ car-
diac output ≈¥≈ß πÕ°®“°π’È∑”„Àâ‡°‘¥¿“«– thromboembolism ¥â«¬ 

≈—°…≥–∑“ß§≈◊Ëπ‰øøÑ“À—«„®∂â“‡ªìπ atrial fibrillation ®–‰¡à‡ÀÁπ P wave ™—¥‡®π‡ÀÁπ·µà fibrillatory 
wave  à«π atrial flutter ´÷Ëßæ∫‰¥âπâÕ¬°«à“®–‡ÀÁπ atrial activity ‡ªìπ sawtooth appearance ¥—ß√Ÿª∑’Ë 3
°≈‰°°“√‡°‘¥ atrial fibrillation  à«π„À≠à‡ªìπ multiple reentry  à«ππâÕ¬¡’ ectopic foci ́ ÷Ëß¡—°Õ¬Ÿà∑’Ë left upper
pulmonary vein  à«π atrial flutter ‡ªìπ macroreentry ¡—°®–Õ¬Ÿà„π right atrium 

°“√√—°…“ ®–µâÕßæ‘®“√≥“°“√√—°…“µ“¡À—«¢âÕ¥—ßπ’È 

1. ®–„Àâ°“√√—°…“¥â«¬«‘∏’ rate control À√◊Õ rhythm control: ¢âÕ¥’¢Õß rhythm control §◊Õ “¡“√∂
maintain AV synchrony Õ“®∑”„Àâ cardiac output ‡æ‘Ë¡¢÷Èπ‰¥â∫â“ß ¡’§«“¡ ”§—≠„πºŸâªÉ«¬∑’Ë¡’ diastolic dys-
function ¡“°Ê ‡™àπ HOCM ‡ªìπµâπ „π·ßà°“√√—°…“√–¬–¬“«¡’°“√»÷°…“„πºŸâªÉ«¬ nonvalvular AF ‡¡◊ËÕµ‘¥µ“¡ 
‰ª‡ªìπ√–¬–‡«≈“‡©≈’Ë¬ 3.5 ·≈– 2.3 ªï æ∫«à“Õ—µ√“µ“¬‰¡à·µ°µà“ß°—π14,15 ‡æ√“–©–π—ÈπºŸâªÉ«¬∑’Ë‰¡à¡’ structural 
heart disease ·≈–‡°‘¥ atrial fibrillation ¢÷Èπ‚¥¬‰¡à¡’º≈µàÕ hemodynamic °“√√—°…“Õ“®®–‡æ’¬ß·§à —ß‡°µ
Õ“°“√·≈–·°â ‰¢ªí®®—¬°√–µÿâπ°Á‡æ’¬ßæÕ 

2. §«√ investigation À“ reversible/precipitating factor ‚¥¬‡©æ“– hyperthyroidism 

3. Rate control ¬“∑’Ë„™â§◊Õ beta-blocker, calcium channel blocker, digitalis ·≈– amiodarone
 ”À√—∫ 2 ™π‘¥À≈—ß‰¥âª√–‚¬™πå¡“°„πºŸâªÉ«¬∑’Ë¡’ CHF ·≈– amiodarone ¡’ƒ∑∏‘Ï cardioversion ¥â«¬ 

4. Cardioversion „Àâ∑” electrical cardioversion 200-400 J ∑—π∑’∂â“¡’¿“«– hemodynamic 
instability, severe CHF À√◊Õ persistent angina ́ ÷Ëß‡°‘¥®“° AF with rapid ventricular response ∂â“‰¡à¡’ 
¿“«–¥—ß°≈à“«Õ“®„™â electrical cardioversion À√◊Õ pharmacological cardioversion °Á‰¥â ¬“∑’Ë„™â∫àÕ¬§◊Õ 
amiodarone „Àâ„π¢π“¥ 5-7 mg/kg iv „π 30-60 π“∑’·≈– 1.2-1.8 g µàÕ«—π®π§√∫ 10 g ·≈–„Àâ¬“∑“ß oral
form µàÕ 200-400 mg/d ‡ªìπ maintenance dose 

5. Anticoagulation ºŸâªÉ«¬∑ Ë®–‡°‘¥ intracardiac throm-’Ë¬ß Ÿß∑’Ë«‚¡ß¡’§«“¡‡ —¡’¿“«– AF ¡“°°«à“ 48 ™’Ë
bus °“√∑” cardioversion ®–µâÕß„Àâ anti-coagulation °àÕπ‡ ¡Õ ∂â“‰¡à„™à emergency cardioversion §«√„Àâ 
anticoagulation 3-4  —ª¥“Àå°àÕπ·≈–À≈—ß cardioversion ·µà∂â“®”‡ªìπ√’∫¥à«π§«√„Àâ anticoagulant ·≈–∑” 
cardioversion ∑—π∑’ À≈—ß®“°π—Èπ„ÀâµàÕ 3-4  —ª¥“Àå®÷ßæ‘®“√≥“Õ’°§√—Èß«à“®–µâÕß„Àâ long term anticoagulation 
À√◊Õ‰¡à 

6. °“√∑” radiofrequency ablation ‰¥âº≈¥’‚¥¬‡©æ“– typical atrial flutter ‚Õ°“  ”‡√Á®√âÕ¬≈– 90 
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¿“«–·∑√° ấÕπµË”‡æ’¬ß√âÕ¬≈– 1-216  à«π atrial fibrillation ¡’‚Õ°“  ”‡√Á®πâÕ¬°«à“·≈–¿“«–·∑√° ấÕπ 
¡“°°«à“ Õ“®æ‘®“√≥“∑”„π√“¬∑’Ë„™â¬“‰¡à‰¥âº≈®√‘ßÊ 

„Àâ long term anticoagulation „πºŸâªÉ«¬∑’Ë‡ªìπ chronic AF √à«¡°—∫¿“«–„¥¿“«–Àπ÷ËßµàÕ‰ªπ’È Õ“¬ÿ
¡“°°«à“ 75 ªï ¡’‚√§§«“¡¥—π‚≈À‘µ Ÿß ‡§¬¡’ thromboembolism ¡“°àÕπ ‡ªìπ‡∫“À«“πÀ√◊Õ‚√§À≈Õ¥‡≈◊Õ¥
À—«„® ¿“«–∑—¬√Õ¬¥å‡ªìπæ‘… ·≈– HOCM17 

°“√√—°…“ atrial flutter „Àâ°“√√—°…“‡À¡◊Õπ atrial fibrillation ¬°‡«âπ°“√∑” cardioversion „Àâ„™â 
energy 50-100 J 

Multifocal atrial tachycardia
æ∫∫àÕ¬„πºŸâªÉ«¬‚√§À≈Õ¥≈¡Õÿ¥°—Èπ‡√◊ÈÕ√—ß À√◊Õ‚√§ªÕ¥‡√◊ÈÕ√—ß ≈—°…≥–∑“ß ECG ∑’Ë„™â«‘π‘®©—¬§◊Õ (¿“æ 

∑’Ë 7) 

1. Õ—µ√“°“√‡µâπ¢ÕßÀ—«„®¡“°°«à“ 100 §√—Èß/π“∑’ 

2. QRS complex irregular 

3. P wave morphology ¡“°°«à“ 3 „π ECG ‡¥’¬«°—π 

°“√√—°…“§◊Õ√—°…“‚√§∑’Ë‡ªìπ “‡Àµÿ ∂â“Õ—µ√“°“√‡µâπ¢ÕßÀ—«„®¡“°®π¡’º≈µàÕ hemo-dynamic æ‘®“√≥“ 
¬“‡™àπ calcium channel blocker 

¿“æ∑’Ë 7  · ¥ß≈—°…≥– ECG ¢ÕßºŸâªÉ«¬∑’Ë¡’ multifocal atrial tachycardia 

Ventricular arrhythmia
Ëæ∫‰¥â∫àÕ¬·≈–Õ“®¡’Õ—πµ√“¬∂÷ß™’«‘µ µâÕß ’µâπ°”‡π‘¥®“° ventricle ‡ªìπ¿“«–∑’¡’Ë¿“«–À—«„®‡µâπº‘¥®—ßÀ«–∑

‰¥â√—∫°“√·°â ‰¢Õ¬à“ß∑—π∑à«ß∑’ ¿“«–¥—ß°≈à“«π’È ‰¥â·°à 

Premature ventricular contraction/nonsustain VT
‡ªìπ¿“«–À—«„®‡µâπº‘¥®—ßÀ«–∑’Ëæ∫‰¥â∫àÕ¬¡“° ≈—°…≥– ECG ‡ªìπ wide QRS complex ´÷Ëß¡“‡√Á«°«à“

ª°µ‘·≈–‰¡à¡’ P wave π”Àπâ“ ¡’§«“¡º‘¥ª°µ‘¢Õß T wave §◊Õ¡’∑‘»∑“ß‰ª¥â“πµ√ß¢â“¡°—∫ QRS complex
¥—ß√Ÿª PVCs Õ“®¡’≈—°…≥–‡ªìπ single, couplet, bigeminy À√◊Õ trigeminy °Á‰¥â ∂â“æ∫ PVC µ‘¥µàÕ°—π¡“°°«à“ 
3 µ—«¢÷Èπ‰ª‡√’¬°«à“ non-sustained ventricular tachycardia 

PVC æ∫¡“°¢÷Èπµ“¡Õ“¬ÿ ªí®®—¬∑’Ë°√–µÿâπ„Àâ¡’¡“°¢÷Èπ‡™àπ ¡’‰¢â ¡’¿“«–µ‘¥‡™◊ÈÕ electrolytes imbalance,
hypoxia, acidosis, ¿“«– stress ·≈–∑’Ë ”§—≠§◊Õ¿“«– ischemia ºŸâªÉ«¬Õ“®®–‰¡à¡’Õ“°“√ À√◊ÕÕ“®√Ÿâ ÷°‡æ’¬ß 
™’æ®√∑’Ë§Õ‡µâπ·√ß ·µà∫“ß§√—Èß∂â“¡’ PVC ¡“°Ê Õ“®¡’º≈µàÕ hemodynamic ‰¥â‚¥¬‡©æ“–∂â“ºŸâªÉ«¬¡’ structural 
heart disease ‡¥‘¡Õ¬Ÿà 
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ª°µ‘·≈â«ºŸâªÉ«¬ ÷́Ëß‰¡à¡’ structural heart disease °“√¡’ PVC ‰¡à¡’º≈µàÕ longevity18,19 ·≈–‰¡à®”‡ªìπ 
µâÕß„Àâ°“√√—°…“ ¬°‡«âπ¡’Õ“°“√¡“° ·µà„πºŸâªÉ«¬∑’Ë¡’ structural heart disease ‚¥¬‡©æ“– coronary heart 
disease ·≈– myocardial disease °“√æ∫ frequent PVC À√◊Õ nonsustain VT ‡æ‘Ë¡Õ—µ√“µ“¬®“° sudden 
death ª√–¡“≥ 2-5 ‡∑à“20-22 

¿“æ∑’Ë 8  ≈—°…≥– ECG ∑’Ë‡ªìπ premature ventricular contraction 

°“√ª√–‡¡‘π·≈–°“√√—°…“ ®–„Àâ°“√√—°…“‡¡◊ËÕºŸâªÉ«¬¡’Õ“°“√ À√◊Õ¡’º≈µàÕ hemodynamic ·æ∑¬åºŸâ¥Ÿ·≈
®–µâÕß§‘¥‰«â‡ ¡Õ«à“ antiarrhythmic drugs Õ“®∑”„Àâ¡’ arrhythmia ∑’Ë√ÿπ·√ß°«à“‡¥‘¡‰¥â®“° proarrhythmic 
effects °“√√—°…“„Àâª√–‡¡‘π¥—ßπ’È 

1. „Àâ√—°…“ªí®®—¬∑’Ë°√–µÿâπÀ√◊Õ‡ªìπ “‡Àµÿ¢Õß PVC ¥—ß‰¥â°≈à“«¡“·≈â«‡ªìπÀ≈—° 

2. §«√ª√–‡¡‘π«à“¡’ structural heart disease À√◊Õ‰¡à‡æ√“– °“√µ—¥ ‘π°“√√—°…“·µ°µà“ß°—π¡“° PVCs/
idiopathic VT ∫“ß™π‘¥‚¥¬‡©æ“– RVOT (LBBB, inferior axis) ¡’°“√æ¬“°√≥å‚√§¥’¡“°Õ“®„Àâ°“√√—°…“¥â«¬
oral beta-blockers °Á‡æ’¬ßæÕÀ√◊ÕÕ“®æ‘®“√≥“∑” radio-frequency ablation ´÷Ëß “¡“√∂√—°…“„ÀâÀ“¬‰¥â‚¥¬ 
¡’¿“«–·∑√°´âÕπµË” „π¢≥–∑’Ë°“√√—°…“ºŸâªÉ«¬∑’Ë¡’‚√§À—«„® ‡™àπ cardiomyopathy ®–µâÕßæ‘®“√≥“¬“∑’Ë‰¥â√—∫ 
°“√æ‘ Ÿ®πå·≈â««à“ “¡“√∂≈¥Õ—µ√“µ“¬‰¥â‡™àπ ACEI ·≈– beta-blockers ‡ªìπÀ≈—° 

3. ¿“«– high autonomic tone  “¡“√∂°√–µÿâπ„Àâ‡°‘¥ PVC ‰¥â ‰¡à«à“®–‡ªìπ high vagal À√◊Õ adren-
ergic tone ∂â“ PVC ‡°‘¥®“°¿“«–À—«„®‡µâπ™â“¡“° °“√√—°…“À≈—°§◊Õ‡æ‘Ë¡Õ—µ√“°“√‡µâπ¢ÕßÀ—«„® Õ“®„Àâ atro-
pine À√◊Õ isoproterenol  ”À√—∫ antiarrhythmic drug ´÷Ëß à«π„À≠à∑”„ÀâÀ—«„®‡µâπ™â“Õ“®∑”„ÀâÕ“°“√·¬à≈ß‰¥â 

4. ¬“∑’Ë„™â ‰¥âº≈§◊Õ beta blocker, lidocaine, amiodarone ´÷Ëß®–°≈à“«√«¡°—π„π‡√◊ËÕß ventricular 
tachycardia/fibrillation 

Sustained monomorphic ventricular tachycardia
À¡“¬∂÷ß ventricular tachycardia ∑’Ë¡’ QRS complex √Ÿª·∫∫‡¥’¬« ´÷Ëß‡ªìππ“π°«à“ 30 «‘π“∑’À√◊Õ¡’

hemodynamic instability ·∫àßºŸâªÉ«¬‡ªìπ 2 °≈ÿà¡§◊Õ¡’·≈–‰¡à¡’ structural heart disease ºŸâªÉ«¬°≈ÿà¡À≈—ß®–¡’ 
°“√æ¬“°√≥å‚√§¥’¡“°„°≈â‡§’¬ß§πª°µ‘ 

 “‡Àµÿ¢Õß SMVT °≈ÿà¡∑’Ë¡’ structural heart disease ¡—°®–‡°‘¥®“°‚√§∑’Ë∑”„Àâ¡’·º≈‡ªìπ∑’Ë°≈â“¡‡π◊ÈÕ
À—«„® ·≈–‡°‘¥«ß®√ reentry ¢÷Èπ‡™àπ chronic coronary artery disease, dilated cardiomyopathy, etc. 
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 ”À√—∫ acute coronary syndrome ®–∑”„Àâ‡°‘¥ polymorphic VT/VF ¡“°°«à“·µà®–¡’ª√–¡“≥ 5-10%
¢ÕßºŸâªÉ«¬ ACS ∑’Ë‡°‘¥ SMVT ‰¥â 

Idiopathic SMVT ∑’Ëæ∫∫àÕ¬¡’ 2 °≈ÿà¡§◊Õ RVOT PVC/VT ·≈– idiopathic LV VT °≈ÿà¡·√°®–¡’ ECG
‡ªìπ LBBB + inferior axis µÕ∫ πÕßµàÕ beta blocker ¥’¡“°  à«π°≈ÿà¡À≈—ß¡’ ECG ‡ªìπ RBBB + superior
axis µÕ∫ πÕß¥’µàÕ Verapamil 

¿“æ∑’Ë 9  · ¥ß ECG ºŸâªÉ«¬∑’Ë‡ªìπ sustained monomorphic ventricular tachycardia 

°“√ª√–‡¡‘π·≈–°“√√—°…“ 
¢÷ÈπÕ¬Ÿà°—∫Õ“°“√·≈–º≈°√–∑∫µàÕ√–∫∫‰À≈‡«’¬π‚≈À‘µ¢ÕßºŸâªÉ«¬‡ªìπÀ≈—° ∂â“¡’§«“¡¥—π‚≈À‘µµË” À¡¥ 

’âπ„Àâ¡Ë®–°√–µ’synchronized cardioversion À≈—ß®“° terminate arrhythmia ‰¥â·≈â«√’∫µ√«®À“¿“«–∑„Àâ√’∫∑” 
VT ¢÷ÈπÕ’°‡™àπ electrolytes imbalance ·≈–√’∫·°â ‰¢‡æ◊ËÕªÑÕß°—π°“√°≈—∫‡ªìπ„À¡à 
 µ‘ ÿ

°“√√—°…“∑“ß¬“ „π™à«ß©ÿ°‡©‘π¡’¬“∑’Ë “¡“√∂„Àâ∑“ßÀ≈Õ¥‡≈◊Õ¥¥”‰¥â§◊Õ 

1. Amiodarone „Àâ„π¢π“¥ 150 mg iv „π 10 π“∑’·≈–„ÀâµàÕ 1 mg/min Õ’° 6 ™—Ë«‚¡ß·≈– 0.5
mg/min µàÕ‰ª ∂â“‡°‘¥ VT ¢÷ÈπÕ’° “¡“√∂„Àâ load ‰¥â 150 mg ®π°«à“®–‰¥â recommend total daily dose =
2 g  ”À√—∫ pulseless VT/VF „Àâ loading dose 300 mg ·≈– iv drip µàÕ¥â«¬Õ—µ√“‡¥‘¡ ¿“«–¢â“ß‡§’¬ß∑’Ë
æ∫∫àÕ¬§◊Õ hypotension, bradycardia ·≈– phlebitis ªÑÕß°—π‚¥¬°“√„Àâ™â“ Ê ·≈–Õ“®µâÕß„Àâ iv fluid, inotro-
pic drug §«∫§Ÿà‰ª¥â«¬ 

2. Lidocaine „Àâ„π¢π“¥ 1-1.5 mg/kg iv bolus ·≈–„Àâ iv infusion µàÕ 1-4 mg/min ‰¥âº≈¥’‚¥¬ 
‡©æ“–„πºŸâªÉ«¬ AMI ·µà¢âÕ¡Ÿ≈®“° metaanalysis æ∫«à“°“√„™â lidocaine „π·ßàªÑÕß°—π°“√‡°‘¥ ventricular 
tachyarrhythmia ≈¥Õ—µ√“°“√‡°‘¥ primary VF ‰¥â·µà‰¡à≈¥ total mortality ·≈–¡’·π«‚πâ¡‡æ‘Ë¡ mortality23,24 

‡æ√“–©–π—Èπ§«√„™â„π™à«ß«‘°ƒµ‘·≈–‰¡à§«√„Àâπ“π‡°‘π 24-48 ™—Ë«‚¡ß ∂â“®”‡ªìπµâÕß„Àâπ“π°«à“π’ÈµâÕß≈¥¢π“¥
≈ß‡æ√“– half life ¢Õß¬“®–‡æ‘Ë¡¢÷Èπ §«√≈¥¢π“¥ maintenance ≈ß„πºŸâªÉ«¬ ŸßÕ“¬ÿ ¡’¿“«– shock, CHF
À√◊Õ¡’‚√§µâ∫ º≈¢â“ß‡§’¬ß∑’Ëæ∫∫àÕ¬§◊Õ bradycardia, alteration of consciousness ·≈– seizure 

3. Beta-blockers °“√„™â beta-blocker intravenous µâÕß„™â¥â«¬§«“¡√–¡—¥√–«—ß‡ªìπæ‘‡»…·≈– 
æ‘®“√≥“¬“µ—«Õ◊Ëπ°àÕπ‡π◊ËÕß®“°Õ“®∑”„Àâ‡°‘¥ hemodynamic instability À√◊Õ CHF ‰¥â ¡’ª√–‚¬™πå„πºŸâªÉ«¬ 
ACS À√◊Õ intractable VT ´÷Ëß‰¡àµÕ∫ πÕßµàÕ°“√√—°…“ ¬“∑’Ë¡’„™â§◊Õ propranolol iv push ™â“Ê ‰¡à‡°‘π 1 mg/ 
min ·≈–„Àâ ‰¥â∂÷ß¢π“¥√«¡ 0.1 mg/kg (·∫àß 2-3 §√—Èß)  ”À√—∫¬“∑’Ë¥’‡π◊ËÕß®“°À¡¥ƒ∑∏‘Ï‡√Á« ¡’§«“¡ª≈Õ¥¿—¬ Ÿß
·µà‰¡à¡’„™â„πª√–‡∑»‰∑¬§◊Õ esmolol „Àâ„π¢π“¥ 0.5 mg/kg iv loading „π 1 π“∑’ ·≈–„Àâ maintenance µàÕ 
50 ug/kg/min Õ’° 4 π“∑’ ∂â“‰¡à‰¥âº≈„Àâ load „À¡à¢π“¥‡∑à“‡¥‘¡·≈–‡æ‘Ë¡¢π“¥ maintenance ‰¥â∑ÿ° 4 π“∑’∂÷ß 
300 ug/kg/min 
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Polymorphic ventricular tachycardia
PMVT ‡ªìπ ventricular arrhythmia ∑’Ë¡’≈—°…≥–§◊Õ Õ—µ√“°“√‡µâπ¡“°°«à“ 100 §√—Èß/π“∑’ ·≈–¡’ QRS

complex √Ÿª√à“ß‡ª≈’Ë¬π·ª≈ß‰ª¡“„π√–À«à“ß®—ßÀ«–°“√‡µâπ¢ÕßÀ—«„® (beat to beat variation) ¡’‰¥â 2 ·∫∫ §◊Õ 

1. Polymorphic VT with baseline QT prolongation (torsades de points) ‡°‘¥®“° prolong
repolarization ·≈–¡’ trigger activity ¢÷Èπ ºŸâªÉ«¬°≈ÿà¡π’È®–¡’ QT interval ¬“« ·µà¡’°“√‡ª≈’Ë¬π·ª≈ßµ≈Õ¥
∫“ß§√—ÈßÕ“®ª°µ‘‰¥â  “‡Àµÿ à«π„À≠à‡ªìπ®“°¬“ ¿“«–À—«„®¢“¥‡≈◊Õ¥Õ¬à“ß√ÿπ·√ß°Á “¡“√∂∑”„Àâ‡°‘¥‰¥â¥—ßµ“√“ß∑’Ë 3 

µ“√“ß∑’Ë 3   “‡Àµÿ¢Õß torsades de pointes 

Drugs 
Antiarrhythmic drugs that prolong repolarization : class Ia, class III 
Phenylamine, Bepridil 
Lidoflazine, Terodiline 
Probucol 
Tricyclic and tetracyclic antidepressants eg, amitryptilline, imipramine. 
Phenothiazines eg thioridazine, chlorpromazine 
Haloperidol 
Antihistamines: astemizole, terfenadine 
Antibiotics: erythromycin, co-trimoxazole 
Chemotherapeutic agent: pentamidine 
Serotonin antagonists: ketanserin, zimeldine 
Arsenic poisoning, organophosphate poisoning 

Electrolyte abnormalities 
Hypokalemia
Hypomagnesaemia
Hypocalcaemia

Bradyarrhythmia 
Sinus bradycardia
Atrioventricular block

Ionic contrast media 
Altered nutritional states 

Anorexia nervosa
Diets, starvation

Cerebrovascular diseases 
Intracranial and subarachnoidal hemorrhage, stroke, intracranial trauma 

Hypothyroidism
Cardiac disease 

Cardiomyopathy
Coronary artery disease
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2. Polymorphic VT without baseline QT prolongation Õ“®‡ªìπ®“° coronary spasm, closely
coupled PMVT À√◊Õ exercise induced PMVT 

°“√ª√–‡¡‘π·≈–°“√√—°…“ 
ÈπÊ ‰¡à¡’Õ“°“√ —Èπ°—∫™π‘¥¢Õß PMVT ·≈– ¿“«–√–∫∫‰À≈‡«’¬π¢Õßº÷

¡—°‡ªìπ™π‘¥‡√◊ÈÕ√—ß·≈–‰¡àµâÕß√—°…“Õ¬à“ß‡√àß¥à«π ·µà∂â“‡ªìπ PMVT ∑’Ë‡ªìπ∫àÕ¬·≈– —¡æ—π∏å°—∫ cardiac arrest 
µâÕß√’∫√—°…“ 

°“√√—°…“ torsades de pointes „π°√≥’‡√àß¥à«π¡’¥—ßπ’È 

1. ·¡°π’‡ ’́¬¡ „Àâ 50% magnesium sulphate 2 gm iv bolus (4 cc of 50% solution) ·≈–„Àâ
À¬¥∑“ß iv µàÕª√–¡“≥ 0.5-1 g/hr 

2. Isoproterenol ‡æ◊ËÕ‡æ‘Ë¡Õ—µ√“°“√‡µâπ¢ÕßÀ—«„®„Àâ¡“°°«à“ 100 §√—ÈßµàÕπ“∑’ „Àâ„π¢π“¥ 2-10 
‰¡‚§√°√—¡µàÕπ“∑’ 

¢ ŸâªÉ«¬ ∂â“‡ªìπ PMVT ‡æ’¬ß™à«ß 

torsadesË¡Õ—µ√“°“√‡µâπ¢ÕßÀ—«„® À√◊Õ¬—ß‡°‘¥  ‘Cardiac pacing ∂â“„Àâ¬“¥—ß°≈à“«·≈â«‰¡à “¡“√∂‡æ3. 
de points ‡ªìπ√–¬–„Àâæ‘®“√≥“„ à transvenous temporary pacemaker 

4. µ√«®À“§«“¡º‘¥ª°µ‘¢Õß‡°≈◊Õ·√à,¥ÿ≈¬å°√¥¥à“ß„π‡≈◊Õ¥·≈–„Àâ°“√·°â‰¢  ”À√—∫¬“ antiarrhythmic 
drugs ‡™àπ amiodarone §«√À≈’°‡≈’Ë¬ß 

5. À¬ÿ¥¬“∑’Ë‡ªìπµâπ‡Àµÿ¢Õß QT prolongation 

°“√√—°…“ PMVT ∑’Ë‰¡à¡’ QT prolongation §≈â“¬°—∫°“√√—°…“ monomorphic VT §◊Õ√’∫µ√«®À“
ªí®®—¬∑’Ë°√–µÿâπ„Àâ VT ‡ªìπ∫àÕ¬‡™àπ §«“¡º‘¥ª°µ‘¢Õß¥ÿ≈¬å°√¥¥à“ß·≈–·°â ‰¢ 

Polymorphic VT ∑’Ë¡’ 
normal baseline QT 
interval ¡—°æ∫„π myo-
cardial ischemia 

≈—°…≥– classical ini-
tiation ¢Õß torsades 
de pointes 

¿“æ∑’Ë 10  · ¥ß polymorphic ventricular tachycardia
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∂â“ ß —¬«à“ PMVT ‡°‘¥®“°¿“«–À—«„®¢“¥‡≈◊Õ¥µâÕß·°â∑’Ëµâπ‡Àµÿ °“√„™â anti-arrhythmic drugs
¡—°‰¡à‰¥âº≈ °“√√—°…“„π√–¬–¬“« ∂â“‡ªìπ congenital long QT syndrome ¬“À≈—°§◊Õ beta-blockers ∂â“ºŸâªÉ«¬
‡§¬¡’ cardiac arrest „Àâæ‘®“√≥“„ à AICD  ”À√—∫ºŸâªÉ«¬ acquired long QT „Àâæ‘®“√≥“·°â ‰¢µâπ‡Àµÿ ∂â“À“ 
 “‡Àµÿ‰¡à‰¥âæ‘®“√≥“ device therapy ‡™àπ pacemaker À√◊Õ AICD µ“¡§«“¡‡À¡“– ¡ 

Intractable ventricular tachyarrhythmia (IVTA)
À¡“¬∂÷ß ventricular tachycardia ́ ÷Ëß‰¡àµÕ∫ πÕßµàÕ°“√√—°…“ Õ“®‡ªìπ monomorphic VT À√◊Õ poly-

morphic VT °Á‰¥â¢÷ÈπÕ¬Ÿà°—∫‚√§∑’Ë‡ªìπ  “‡Àµÿ¢Õß intractable VT §◊Õ 

1. Primary 

a. Chronic myocardial infarction 

b. Dilated cardiomyopathy 

c. Right ventricular dysplasia 

d. Primary electrical disorders 

e. Post heart surgery 

2. secondary 

a. electrolytes imbalance 

b. severe hypoxia 

c. acute coronary syndrome 

d. drugs especially class Ic antiarrhythmic drugs (incessant VT) 

ÈπÕ¬÷°“√√—°…“¢¿“«–π’È‡ªìπ¿“«–‡√àß¥à«π ·µà
À“ “‡Àµÿ„Àâ ‰¥â 

 ‡æ√“–©–π—Èπ®–µâÕß√’∫ª√–‡¡‘π Ë‡ªìπµâπ‡Àµÿ‡ªìπÀ≈—°’°—∫‚√§∑Ÿà

°“√√—°…“ 25 

1. ∑” DC cardioversion 

2. ‡√‘Ë¡„Àâ¬“´÷Ëß·∫àß‡ªìπ 2 °≈ÿà¡§◊Õ ¬“À√◊Õ°“√√—°…“µ“¡‚√§∑’Ë‡ªìπ„Àâ¥Ÿµ“√“ß∑’Ë 4  ”À√—∫¬“∑’Ë„™â„π°“√ 
ªÑÕß°—π arrhythmia °≈—∫‡ªìπ´È”§«√„Àâ∑“ß parenteral ¡’ 2 ™π‘¥§◊Õ betablockers ·≈– amiodarone ¢π“¥
¬“∑’Ë„™â‡À¡◊Õπ„π‡√◊ËÕß ventricular tachycardia ¢—ÈπµÕπ°“√√—°…“„Àâ¥Ÿµ“√“ß∑’Ë 5 §«√æ‘®“√≥“ beta-blockers
°àÕπ¬°‡«âπ¡’ absolute contraindication „πºŸâªÉ«¬ CHF °ÁÕ“®„Àâ beta-blockers ‰¥âÕ¬à“ß√–¡—¥√–«—ß·≈–„Àâ
™â“Ê §àÕ¬Ê titrate dose Õ“®®”‡ªìπµâÕß maintain hemodynamic ¥â«¬ intraaortic bolloon counter pulsation 

3. æ‘®“√≥“ overdrive pacing ‚¥¬‡©æ“–∂â“‡ªìπ torsades de pointes °“√∑” atrial pacing Õ“®®– 
‰¥âª√–‚¬™πå°«à“ ventricular pacing ‡π◊ËÕß®“° “¡“√∂ maintain AV synchrony ·≈–≈¥‚Õ°“ ‡°‘¥ ventricu-
lar fibrillation 
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µ“√“ß∑’Ë 4  °“√√—°…“ intractable VT µ“¡ “‡Àµÿ∑’Ë‡ªìπ

1. Acute ischemia/myocardial infarction

2. Congestive heart failure 

3. Eleclytes abnormalities

4. Drug toxicity (torsades de pointes)

5. Drug toxicity (incessant VT)

Betablockers and/or revascularization 

Optimize therapy of CHF, ACEI, betablockers 

KCl, MgSO4,1-4 gm iv, atrial overdrive pacing 

MgSO4, atrial overdrive pacing 

Sodium bicarbonate 50-200 mEq iv, lidocaine 

µ“√“ß∑’Ë 5  ¢÷ÈπµÕπ°“√√—°…“ intractable VT ‚¥¬ —ß‡¢ª

Treat reversible causes 
At least one trial of lidocaine or procainamide 

Betablockers not contraindicated 

Atrial pacing (80-100/min)+metoprolol 5 mg 
iv q 5 min x 3-5 dose or 

Esmolol 0.5 mg/kg loading dose over 1 min 
then 0.05-0.3 mg/kg/min or 

Propranolol (0.1 mg/kg) 1 mg iv q/min 

amiodarone 

Betablockers contraindicated 

Amiodarone 150-300 mg over 10-20 min 

Then 1-2 mg/min over first 6 hrs then 

0.5 mg/min over next 24-48 hrs 

Oral loading 
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