
 . 

Acute Cardiac Arrhythmias in ICU  

 Causes and Management 

 

Essay  
Submitted for the partial fulfillment of  

master degree in Intensive Care  

 

By 

Mohamed Fahmy Abd El ghany El far 

M.B,B.CH 

Faculty of medicine Alexandria university 
 

Under supervision of 
 

Prof.Dr. Mohamed Ahmed Ali Zaghloul 
Professor of Anesthesiology and Intensive Care 

Faculty of medicine ,  Ain shams University. 
 

Dr.Wail Ahmed Mohamed Abd El aal 
Assistant Professor of Anesthesiology and 

 Intensive Care Faculty of medicine,  

Ain shams University. 

 

Dr. Mohamed Saleh Ahmed 
Lecturer of Anesthesiology and Intensive Care 

Faculty of medicine,Ain shams University. 

 

Faculty of medicine 

Ain shams University 

2012 



 . 



 . 

Acknowledgement 

 
all things   for   ALLAHBefore all and above thanks to     

 in my life. 

I wish to record my deep appreciation and profound      

hloul Mohamed Ahmed Ali ZagPROF. Dr.   to gratitude

Professor of Anesthesiology and Intensive Care, faculty of ;

medicine, university of Ain Shams, for his kind support, 

fruitful encouragement and continuous guidance 

.                                                               throughout work 

Assist. Prof. t delights me express my great thanks to I     

Assistant ; Dr. Wail Ahmed Mohamed Abd Elaal

,faculty of  Professor of Anesthesiology and Intensive Care

effort  revising  hismedicine, university of Ain Shams; for 

                       format .  this work to be in the best possible  

 record special thanks with It gives me much pleasure to      

 Dr. Mohamed Saleh Ahmed ;  to deep appreciation

faculty of  Lecturer of Anesthesiology and Intensive Care

medicine, university of Ain Shams; he did not keep any 

ffort to make this work complete and supplied me with all e

                                                                            facilities. 

I am very grateful to my father , my mother , my wife     

and my dear son Kareem. 

                                                                              



 . 

List of tables           

 
                                                                    

 

 
 

 

Page 

number 

 

Title Table 

number 

43-33 Characteristics and Presumed 

Mechanisms  of  Cardiac 

Arrhythmias. 

 

Table(1) 

44 Classification of cardiac 

arrhythmias 

Table(2) 

 

 

06 

 

Difference between ventricular 

and supra ventricular arrhythmias. 

 

 

Table(3) 

 

97 

Abbreviated summary of 

approach to thromboprophylaxis 

in patients with atrial fibrillation.. 

                                        

 

Table(4) 



 . 

List of figures 

                                   
 

 

Page 

number 

Title Figure 

number 

8 cardiac electrical conducting system Figure(1) 

74 SA nodal action potential Figure(2) 

36 mechanism of typical reentry Figure(3) 

24 ECG of sinus bradycardia Figure(4) 

24 Sick Sinus Syndrome ECG of Figure(5) 

34 First degree AV block ECG of Figure(7) 

44 degree heart block 
nd

ECG of type(1) 2 Figure(8) 

44 degree heart block 
nd

ECG of type(2) 2 Figure(9) 

54 ECG of complete heart block Figure(10) 

04 ECG of RBBB Figure(11) 

94 ECG of LBBB Figure(12) 

84 Bifascicular Block (RBBB + ECG of 

LAFB) 

Figure(13) 

74 Incomplete trifasicular blockECG of  Figure(14) 

56 ECG of Sinus tachycardia Figure(15) 

25 Atrial fibrillation(AF)ECG of  Figure(16) 

35 Atrial flutter(Af) ECG of e(17)Figur 

45 enrant -AV nodal reECG of 

tachycardia(Paroxysmal SVT) 

Figure(18) 

05 ECG of WPW syndrome Figure(19) 

05 Multifocal atrial tachycardiaECG of  Figure(20) 

85 Ventricular tachycardiaECG of  Figure(21) 

75 Ventricular fibrillation ECG of Figure(22) 

75 Torsades de pointesECG of  Figure(23) 



 . 

List of abbreviations 

 
ACC         :  American College of Cardiology. 

AHA         :  American Heart Association. 

AF             :  Atrial Fibrillation. 

Af              :  Atrial flutter. 

APs           :  Accessory pathways. 

A-V block :  Atrio ventricular block. 

AV node   :  Atrio ventricular node.  

AVRTs     :  Atrio ventricular reentrant tachycardias. 

AVNRTs  :   Atrio ventricular nodal reentrant tachycardias.  

BNP          :   Brain natriuretic peptide. 

BUN          :  Blood urea nitrogen. 

CAD          :  Coronary artery disease.      

CHF          :  Congestive heart failure. 

CK            :   Creatinine kinase. 

COPD       :   Chronic obstructive pulmonary disease. 

DAD          :   Delayed after depolarizations. 

DC             :   Direct current. 

EAD          :   Early after depolarization. 

ECG          :   Electrocardiogram. 

ESC           :   European Society of cardiology.       

HTN          :   Hypertension.   

HR             :   Heart rate . 



 . 

ICU           :    Intensive Care Unit. 

IV              :    Intravenous. 

LA             :    Left atrium.  

LAFB        :    Left anterior fascicular block. 

LBBB        :    Left bundle branch block. 

LGL          :    Lown Ganong Levine Syndrome. 

LPFB        :    Left posterior fascicular block. 

LV             :    Left ventricle. 

LVH          :    Left ventricular hypertrophy. 

MAP         :    Monophasic action potential. 

MAT         :    Multifocal atrial tachycardia. 

MI             :    Myocardial infarction. 

OAC          :   Oral anticoagulant.  

PVCs         :    Premature ventricular complexes. 

RA             :    Right atrium.  

RBBB        :    Right bundle branch block. 

RV             :    Right ventricle 

SAN           :    Sinoatrial node. 

SND           :    Sinus node dysfunction. 

SVC           :    Superior vena cava. 

SVT           :    Supra ventricular tachycaedia. 

VT             :    Ventricular tachycardia. 

VF             :    Ventricular fibrillation. 

WPW        :    Wolf Parkinson White syndrome. 



 . 

CONTENTS 

 

 
Page Items 

4 

2 

-Introduction. 

-Aim of the work. 

 

 

3 

 

46 

Chapter one (Anatomical background about 

heart innervation): 

-Anatomy of the conducting system of the  

heart. 

-Cardiac innervation. 

 

 

 

14 

17 

20 

Chapter two (Physiological background 

about cardiac nerve impulse initiation and 

propagation): 

-Action Potential in myocardium. 

- SA nodal action potential. 

-Regulation of heart rate.     

 

 

25 

29 

Chapter three (Mechanisms of cardiac 

arrhythmias): 

-Disorders of impulse formation . 

Disorders of impulse conduction .  -

 

 

35 

38 

Chapter four (Causes of cardiac 

arrhythmias): 

-Causes of heart block. 

-Common precipitating factors of 

tachyarrhythmia.     

 

 

 

39 

42 

50 

Chapter five (Typea and classification of 

cardiac arrhythmias): 

-Different classifications of cardiac 

arrhythmias. 

-Bradyarrhythmias  in ICU. 

-Tachyarrhythmias in ICU. 

 

 

61 

Chapter six (Management of cardiac 

arrhythmias): 

- Diagnosis of cardiac arrhythmias.     



 . 

66 

 

73 

92 

- Pharmacological Therapy for cardiac 

arrhythmias. 

. Management of tachyarrhythmias. 

. Management of bradyarrhythmias.  

 

104 

 

Summary 

 

 

106 

 

References 

 

 

 

 

Arabic summary 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 . 

 وكيفية علاجهاأسبابها القلب  الحادة بضربات  باتارطضالا

 فى  الرعاية المركزة

 رسالة توطئة للحصول على درجة الماجستير

 فى الرعاية المركزة 

 مقدمة من

  
 الفار محمد فهمى عبد الغنى/الطبيب 

 كلية الطب جامعة الاسكندرية

 

 تحت اشراف

 الأستاذ الدكتور

 محمد أحمد على زغلول
 التخدير والرعاية المركزةأستاذ 

 كلية الطب جامعة عين شمس

 

 الأستاذ مساعد دكتور

 وائل احمد محمد عبد العال
 ةدير والرعاية المركزستاذ مساعد التخأ

 كلية الطب جامعة عين شمس

 

 الدكتور                                    

 محمد صالح احمد
 ةالمركز ةمدرس التخدير والرعاي

 كلية الطب جامعة عين شمس

 

 كلية الطب 

 جامعة عين شمس

2102 
 



Introduction 

 

 

 

 

 

 

 

 

 

                       

Introduction 
 

 

 

 

 



Introduction 

 

Introduction 

       Arrhythmia or dysrhythmia is an umbrella term used to 

describe a number of conditions where the heart beats are 

too slowly , too rapidly or irregularly because of 

disturbance of normal heart electrical activity (Barsky et 

al.,2008). 

        Cardiac arrhythmias are a common problem 

encountered in the intensive care unit (ICU) and represent a 

major source of morbidity and they lengthen hospital stay. 

Not all arrhythmias seen in the ICU are of new onset as 

some patients have preexisting arrhythmias that can be 

exacerbated by their critical illness. Such arrhythmias often 

need continued or additional treatment while the patient is 

in the ICU  (Sergei Goodman et al.,2008). 
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Mechanisms of cardiac arrhythmias 

       The mechanisms responsible for cardiac arrhythmias 

are generally divided into categories of disorders of 

impulse formation (automaticity and triggered activity), 

disorders of impulse conduction (reentry), or combinations 

of both. Reentry is the likely mechanism of most recurrent 

clinical arrhythmias  ( Issa Milleer ., 2009). 

       Diagnosis of the underlying mechanism of an 

arrhythmia can be of great importance in guiding 

appropriate treatment strategies. it can be difficult to 

distinguish among several mechanisms that appear to have 

a focal origin with centrifugal spread of activation ( 

automaticity , triggered activity, reentry). This is further 

complicated by the fact that some arrhythmias can be 

started by one mechanism and perpetuated by another          

(Swanton and S Banerjee ., 2008).                                               

I. Disorders of impulse formation 

        The term impulse initiation is used to indicate that an 

electrical impulse can arise in a single cell or a group of 

closely coupled cells through depolarization of the cell 

membrane and, once initiated, can spread through the rest 

of the heart. There are two major causes for the impulse 

initiation that can result in arrhythmias ., automaticity and 

triggered activity. Each has its own unique cellular 
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mechanism that results in membrane depolarization(A John 

Cam et al  ., 2005).                                                            

 (1) Automaticity  :  Automaticity or spontaneous impulse 

initiation, is the property of cardiac cells to undergo 

spontaneous diastolic depolarization (phase 4 

depolarization) and initiate an electrical impulse in the 

absence of external electrical stimulation. Altered 

automaticity can be caused by enhanced normal 

automaticity or abnormal automaticity (A John Cam et al  

., 2005). 

 Enhanced normal automaticity :  

      Refers to the accelerated generation of an action 

potential by normal pacemaker tissue and is found in the 

primary pacemaker of the heart, the sinus node, as well as 

in certain subsidiary or latent pacemakers that can become 

the functional pacemaker under certain conditions. Impulse 

initiation is a normal property of these latent pacemakers 

(A John Camm et al .,2005). 

Abnormal Automaticity: 

       Abnormal automaticity occurs in cardiac cells only 

when there are major abnormalities in their transmembrane 

potentials, in particular in steady-state depolarization of the 

membrane potential. This property of abnormal 

automaticity is not confined to any specific latent 


