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Introduction 

 First aid occupies a prominent position in the practice of medicine. It has received a great 

and increased attention until it reached an independent specialty in many developed countries.  

It is important for the physician to be aware of the diagnosis and management of emergency 

cases since this may entail saving a patient’s life. 

In this regard, we decided to conduct a study about this crucial topic hoping it will give benefits 

to others. 
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PART 1 

Myocardial Infarction 

Chapter 1 

Definition: 

Myocardial infarction is necrosis of the heart muscle caused by ischemia due to a sudden 

decrease of the coronary blood flow to a part of the heart muscle. 

Symptoms and Signs: 

The first symptom of acute myocardial infarction is deep visceral pain behind the sternum 

described as blunt pain or pressure sensation that spreads to the back, jaw, or left arm. The pain 

is similar to the angina pain but it is more severe and does not respond to Nitroglycerin. The 

patient becomes anxious, may feel like dying, and may experience the following clinical 

manifestations:   

Symptoms of left ventricular failure: lung edema, shock, serious arrhythmia. 

Physical exam: The patient looks confused, disoriented, pale, sweating, and in severe pain. 

He/she may have sometimes cyanosis, cold skin, and weak pulse. Arrhythmias are common. It 

was noted in those who died that 60% of mortalities were due to ventricular fibrillation before 

the arrival to the hospital.  
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Diagnostic Tests: 

1. Electrocardiography )ECG(: 

It is the most important procedure when suspecting acute myocardial infarction. 

The ECG is used for the diagnosis of transmural myocardial infarction where it shows deep 

abnormal Q wave and ST segment elevation in leads that face the compromised portion of the 

heart. In nontransmural myocardial infarction, the ECG is abnormal with ST segment elevation 

and T-wave inversion without the presence of deep abnormal Q wave (changes are limited to ST 

segment and T-wave only). In some patients, the ECG changes are less clear, unmarked, and 

difficult to explain.  

The time evolution of a myocardial infarction can be divided based on the ECG changes: 

- Phase one: Extremely severe within the first 100 minutes and it is characterized by an 

increase of the positive T-wave amplitude voltage. 

- Phase two: Severe within the first four or six hours and shows ST segment elevation. It is 

a passing phase. 

- Phase three: Evolutionary phase that appears after 24 hours. It is characterized by the 

inversion of T-wave proportionately with the return of ST segment to normal with the 

appearance of pathologic Q wave. 

- Phase four: Stable phase. It is characterized by the final Q wave concavity pattern. T-

wave continues its inversion and ST segment normalizes.  

For few days or weeks, T-wave remains inverted while the pathologic Q wave is permanent 

usually.  
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2. Cardiac Enzymes: 

Serologic enzymes used to diagnose myocardial infarction most of the time are: CPK, SGOT, 

LDH. 

A. CPK (creatinine phosphokinase): 

When any damage or injury to a muscle tissue occurs, CPK is released into the bloodstream. It is 

determined by high levels of CPK-MB which is an isoenzyme highly found in the heart muscle 

unlike the skeletal muscles. 

B. SGOT: 

This enzyme is relatively non-specific because it is found in many tissues in the body. 

C. LDH: 

It is composed of five isoenzymes including LDH1-LDH2 that are mainly present in the heart 

muscle: 

Enzyme Earliest Increase Peak Back to normal 

CPK 6 hours 24-30 hours 3-4 days 

CPK-MB 4-6 hours 18-24 hours 36-48 hours 

SGOT 8-12 hours 36-48 hours 3-5 days 

LDH 12-24 hours 24 hours 7-10 days 

Table [1] 
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3. Echocardiography: 

It can determine wall motion abnormalities such as decrease or absence of motion and it helps 

estimate the degree of functional impairment. 

4. Radioisotope Scanning: 

It is useful to confirm the diagnosis and take imaging for the heart muscle with radioisotopes in 

two ways: 

A. Use of titanium pyrophosphate which is deposited in the recently infarcted area (3-4 

days). 

B. Use of radioactive thallium which accumulates in the normal tissue so that the infarcted 

area appears as a cold spot. 

5. Troponin: 

A. T: Reaches its peak after (10-12) hours and recedes within two days and may last for 

three weeks. 

B. I: Rises within (4-6) hours and returns back to normal within 2-3 days. 

C. C: Rises the first two hours of infarction and lasts for more than 24 hours.  
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Chapter 3 

Management 

Before the Arrival to the Hospital: 

Since 5% of mortalities occur within the first 3-4 hours of infarction, management within the 

first hours is essential. Life-threatening risk is ventricular fibrillation or sometimes heart block or 

bradycardia with hypotension. 

The ideal early management include: rapid diagnosis, relieving pain and anxiety, maintaining 

stability of the cardiac rhythm and arterial blood pressure, and transferring the patient to the 

monitoring unit. 

4-6 mg of intravenous (IV) Morphine is considered highly effective in relieving infarction pain. 

It can be repeated as needed within 15 minutes and it should be given very slowly to avoid 

respiratory depression or decrease in arterial blood pressure. It is possible to reduce the following 

hypotension and bradycardia, in order to give morphine, by the rapid elevation of the patient’s 

lower extremities. It is also possible to reduce the continuous pain in some patients by giving 

Nitroglycerin sublingually or intravenously and in cases of severe bradycardia, 1mg IV of 

Atropine Sulfate is given. The best treatment for ventricular extrasystoles is Lidocaine 100mg 

IV… 

In cases of severe arterial hypotension or shock, vasopressors are given. In contrary, persistent 

arterial hypertension requires treatment with vasodilators. 
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Treatment at the Hospital: 

The patient should be admitted to the cardiac care unit (CCU) as soon as possible for monitoring. 

Ensure a patent venous access and withdraw blood to calibrate the enzymes. Specialists should 

be ready to apply cardiac resuscitation whenever necessary.  

Treatment should aim to stop the heart muscle loss and prevent irreversibility. Steps should be 

taken to reduce pain, relieve anxiety, maintain appropriate arterial oxygen partial pressure and 

complete rest with close monitoring to rhythm disorders and sharp treatment of arrhythmias 

during the acute phase.  

Main Steps of the Treatment: 

A. Determination of the extent of ischemia: 

After recovery, the cardiac performance depends largely on the working portion of the cardiac 

muscle that has survived the acute attack. The chance of life becomes low when the cardiac 

muscle damage exceeds 50% of the left ventricle. 

The reduced oxygen supply to the cardiac muscle requirements (by decreasing the length of 

supply with vasodilators, or reducing the heart rate or contractility with beta blockers) 

determines and limits the infarction area. 

B. Dissolving a thrombus: 

Dissolving a coronary thrombus with thrombolytic agents such as (streptokinase, urokinase, 

TPA) intravenously or through the coronary artery, has become one of the routine procedures in 

infarction patients (in case there is no contraindication to use these drugs). The results indicate 

that the intravenous streptokinase is effective in 35% of cases and that streptokinase through the 
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coronary artery is effective in around 80% of cases while the administration of intravenous TPA 

was proven to be effective in 65% of cases.  

The following include the recommendations when applying the thrombolytic treatment with 

streptokinase: 

First- Absolute Contraindications:  

1. Active internal bleeding.  

2. Suspicion of aortic rupture.  

3. Surgical procedure within two weeks.  

4. Hemorrhagic cerebrovascular accident.  

5. Allergy to the thrombolytic agent.  

6. Recent trauma to the head.  

7. Pregnancy. 

Second- Relative Contraindications: 

1. Trauma or surgery > two weeks. 

2. Active peptic ulcer. 

3. History of a stroke. 

4. Bleeding risk or recent use of anticoagulants. 

5. Previous exposure to streptokinase within a period of 6-9 months. 
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Treatment continuation after dissolving the thrombus: 

The main direct procedure to prevent recurrence of thrombus is the administration of intravenous 

Heparin. It is given one push intravenously at a dose of 5000 IU followed by 600-800 units/hour. 

The dose should be adjusted in a way that PTTK becomes twice the normal value. Heparin can 

be discontinued after the patient’s discharge from CCU while he/she should continue taking 

Aspirin at a dose of 160 mg/day. 
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Chapter 4 

Treatment of Complications 

First: Arrhythmias: 

A. Ventricular Extrasystoles: 

Premature ventricular depolarization is seen in almost all infarction patients only in the following 

cases: 

1. Presence of more than five separated beats per minute. 

2. Occurrence of multifocal ventricular extrasystoles. 

3. It occurs early in diastole over the previous T-wave. The best treatment for this condition 

is Lidocaine since it works quickly and its side effects resolve fast, within 15-20 minutes, 

after stopping it. Lidocaine is given intravenously as a first dose of 1 mg/Kg to reach a 

sufficient blood level quickly. If the extrasystoles do not resolve after the first dose of 

Lidocaine, an additional dose of ½ mg/Kg can be given after 10 minutes of the first dose 

and the extrasystoles usually resolve. In this case, we continue to give this drug through 

intravenous infusion at a rate of 2-4 mg/min. We decrease the dose by half in the 

following conditions: 

1. Congestive Heart Failure. 

2. Shock. 

3. Liver Disease. 

Ventricular extrasystoles usually resolve spontaneously after (72-96) hours; however, if they 

persist, we start a chronic treatment for arrhythmias. 
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As for the preventive treatment with antiarrhythmic in infarction patients in the absence of 

important ventricular extrasystoles, it is only indicated in case there is no possibility to monitor 

the patient.  

In cases of persistent extrasystoles, there are other drugs available that can be used such as 

Procaine Amide, Mexiletine, and Quinidine. The appropriate drug test depends on the 

physician’s familiarity with prescribing the drug and the patient’s tolerance. 

Beta blockers are effective in resolving ventricular extrasystoles in infarction and are given 

cautiously in left ventricular failure. 

B. Ventricular Tachycardia and Ventricular Fibrillation: 

It may occur without any warning sign. Stable ventricular tachycardia is treated with 50-100 mg 

Lidocaine intravenously one to two times. If it doesn’t resolve, an electric shock is done to invert 

the heart rhythm. This will be the first immediate procedure in ventricular fibrillation or when 

ventricular tachycardia causes a hemodynamic disorder. 

After inverting the heart rhythm, we continue the treatment with intravenous infusion Lidocaine 

at a dose of 2-4 mg/min. 

Bretylium: 

Effective in the treatment of persistent ventricular fibrillation and tachycardia. It is given 

intravenously at a dose of 5 mg/Kg. After that, an electric shock may be done to resolve the 

fibrillation. In case it didn’t resolve, the dose should be increased to 10 mg/Kg to facilitate the 

inversion of fibrillation with the shock. After inverting the rhythm, we continue giving this drug 
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with continuous intravenous infusion at a dose of 2 mg/min. In case the arrhythmia returns, 

orthostatic hypotension may occur after taking the medication. 

Therefore, the patient should be lying down when and after the medication is given. An 

intravenous fluid should be available for rapid administration if the need arises. 

Ventricular arrhythmias, including unusual shapes (sharp spikes), in infarction patients, may be 

secondary to other problems associated with infarction such as hypoxia and potassium 

deficiency, or with the toxic effect of some medications such as Digoxin and Quinidine, or heart 

failure. Therefore, it is necessary to detect and treat such causes. The survival rate of early 

ventricular fibrillation is good.    

C. Accelerated Idioventricular Rhythm: 

It is a ventricular rhythm with a rate of 60-100 beats/min that occurs in 25% of infarction and it 

is common in the posterior inferior infarction. It is usually transient and associated with sinus 

tachycardia especially after the treatment of thrombosis cases in perfusion- in the absence of 

hemodynamic effects, it is difficult to detect this rhythm without cardiac monitoring. It is mostly 

considered benign, does not warn of ventricular tachycardia, and does not require treatment in 

most cases.  

D. Supraventricular Arrhythmia: 

Sinus Tachycardia:  

It is the most common. It is caused by sympathetic hyperstimulation which is seen as part of 

overactivity. The best treatment is relatively short acting beta blockers such as Propranolol. 
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Sinus tachycardia could be secondary to other causes: anemia, fever, heart failure, metabolic 

disorder; therefore, the primary cause will be treated. 

Other Arrhythmias such as Atrial Tachycardia: 

Atrial flutter and atrial fibrillation are often secondary to left ventricular failure. In case of heart 

failure, Digoxin is considered the preferred medication for supraventricular tachycardia; however 

in the absence of heart failure, Verapamil is the medication of choice.  

In this case, the indication for an electric shock is: 

1. If the initial arrhythmia persists for more than two hours with a ventricular response rate 

(above 120 beats/min). 

2. If the tachycardia led to heart failure, shock, or ischemia. 

3. Junctional rhythm and junctional tachycardia: The causes of junctional arrhythmias vary 

and are not an indication of any specific disorder; however we should avoid an increase 

in digitalis dose as a cause for junctional tachycardia.     

In patients whose left ventricular function is previously affected, the appropriate timing 

of ventricular contractions with atrial contractions leads to a clear deficiency in the 

cardiac output. It is useful in this case to place a pacemaker in the right atrium or 

coronary sinus. 

E. Sinus Bradycardia: 

It is considered a predisposing cause for ventricular fibrillation. Its treatment is indicated in case 

of ventricular extrasystole or hemodynamic disorder caused by bradycardia. 
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It is recommended to elevate the lower extremities or give ½ mg Atropine which is the most drug 

that increases the speed. This step can be repeated with additional separated doses from 0.2 mg- 

2 mg as a total dose. 

It treats permanent sinus bradycardia despite giving Atropine in the pacemaker. Isoproterenol 

administration should be avoided. 

Second: Conduction Disorders: 

The conduction failure occurs on three levels in the conducting system: atrioventricular node 

(AVN), bundle of His, distal peripheral parts. 

Atrioventricular node block: Wandering conduction rhythm where the QRS complex is normal. 

In case the block is after the atrioventricular node, the QRS complex looks wide and bizarre 

because the ventricle will be the origin of wandering rhythm. 

Conduction disorders occur in one, two, or three of the total three peripheral conduction bundles 

(right bundle, left anterior bundle, left posterior bundle). It is important to determine the bundle 

in order to identify patients at risk for complete heart block. 

When the block includes two bundles it is called bifascicular block and when it includes all three 

bundles, it is complete. In case the right bundle block occurs with the anterior or posterior left 

bundle block, the occurrence probability of complete heart block increases. 

The mortality rate of complete block in anterior infarction is 75% which is three times the rate of 

lower infarction at 25%. Mortality increases in the first group after discharge from hospital. 

This difference is due to the fact that the complete block in the lower infarction caused ischemia 

in the atrioventricular node. As for the anterior block, the complete heart block is usually due to 
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the function disorder of the three conduction bundles because of the ischemia that occurs in the 

necrosis of the large cardiac muscle only.  

The pacemaker provides an effective mean to increase the heart rate when it is slowed due to the 

complete atrioventricular block. But it is not possible to ascertain the usefulness of this, 

especially in the complete block associated with anterior infarction, where the size of the block is 

the decisive factor in this matter. Repairing the conduction may not improve the slight warning 

here. In contrary, in the complete block following the lower posterior infarction associated with 

heart failure, hypotension, and obvious slowness, the pacemaker is very useful in this case. 

Third: Heart Failure: 

A transient dysfunction occurs in the left ventricle in more than half of the infarction cases. The 

most common signs are crackles in the lungs and gallop rhythm S3 and S4. 

Treatment of heart failure associated with infarction is similar to the treatment of secondary heart 

failure for other heart diseases with few exceptions. The important difference is in giving cardiac 

glycosides which is not useful in acute infarction. Diuretics are effective in treating heart failure 

following an infarction, since they decrease pulmonary congestion (due to systolic heart failure), 

so the left ventricular filling pressure decreases and shortness of breath improves after the 

administration of intravenous Furosemide. However, this drug should be used with caution, since 

severe urination may decrease the volume of the vessels, cardiac output, systemic blood pressure 

and hence coronary perfusion. 

Nitrates, in their various forms, are used to reduce the load on the heart and congestive diseases. 

Nitrate compounds, especially intravenous Nitroglycerin, are the preferred treatment for severe 

pulmonary congestion or acute pulmonary edema since it leads to reduce the load on the heart by 
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dilating the blood vessels without reducing the total volume of the vessels. Nitrates also improve 

ventricular compliance. Generally, the left ventricular failure occurs when the infarcted area 

exceeds 20-25% of the total left ventricle muscle. An infarction of 40% or more of the left 

ventricle leads to cardiac shock. 

There is a relationship between the pulmonary capillary wedge pressure, pulmonary artery 

diastolic pressure, and ventricular diastolic pressure, so they are indirectly useful in knowing the 

left ventricular filling pressure. 

It is possible to measure continuously the ventricular filling pressure, monitor the hemodynamic 

disorder, and estimate the cardiac output by placing a balloon catheter (Swan-Ganz) in the 

pulmonary artery. 

Some infarction patients show a noticeable rise in the left ventricular filling pressure more than 

22 mmHg with cardiac output. These patients benefit from the administration of stimulants or 

vasodilators, while others show a decrease in filling pressure less than 15 mmHg with a decrease 

in cardiac output. These patients respond to intravenous vasodilators. 

Fourth: Cardiac Shock: 

It is considered a severe form of left heart failure and is characterized by a drop in pressure 

(systolic 80 mmHg) and low cardiac index (18 l/min/m2). In contrast, there is an increase in the 

left ventricular filling pressure more than 18 mmHg. 

Other causes of hypotension should be excluded. These include: 

1. Vasovagal reaction. 

2. Decreased blood volume. 
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3. Arrhythmia. 

4. Drug interaction. 

5. Infection. 

The most important criteria for cardiac shock can be determined: 

1. Systolic blood pressure < 80 mmHg. 

2. Signs of poor peripheral perfusion (cold, pale, mottled skin). 

3. Weak sensations. 

4. Not urinating at all and urinating less than 20 ml/hour. 

5. Increased left ventricular filling pressure > 20 mmHg. 

The cardiac shock may occur during the first hours of infarction. It may be present at the 

beginning of hospitalization and may occur after discharge from the hospital. 

Predisposing factors for cardiac shock (risk factors): 

1. Advanced age. 

2. Reduced ejection fraction from the left ventricle. 

3. Wide infarction. 

4. Diabetes Mellitus. 

5. Previous infarction. 

Currently, and based on the capacities, patients who have multiple risk factors should perform a 

cardiac catheterization and restore the perfusion with angioplasty or surgically before the shock 

occurs. 
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The cause of cardiac shock is a decrease in cardiac contractility caused by damage to the heart 

function from infarction. This leads to a decrease in arterial pressure and consequently a decrease 

in coronary flow, and this further damages the cardiac muscle function and may lead to an 

increase in the infarction area. 

In addition to that, arrhythmias and metabolic acidosis increase and contribute to abuse of 

cardiac contractility function. 

Treatment of Cardiac Shock: 

- Continuous monitoring (systemic arterial pressure, left ventricular filling pressure, cardiac 

output) by placement of a balloon catheter. 

- Constantly give oxygen to prevent oxygen deficiency. 

- Pain relief: Drugs are given with caution, as they may decrease arterial pressure. 

- Maintaining the coronary perfusion by raising the arterial pressure with vasoconstrictors. 

- An attempt to deliver blood volume to a level that achieves left ventricular filling pressure 

(around 20 mmHg). This requires giving a crystalloid solution if it decreases or diuretics if it 

increases. 

- Endotracheal intubation in case of lung edema. 

- Perfusion again in cases of thrombosis or PTCA during the first four hours may improve the 

function of the left ventricle and cut off the hemodynamic instability. 
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Vasoconstrictors used in cardiac shock are: 

Dopamine:  

Its dose is less than 2 mcg/Kg/min and has the effect of dilating the renal vascular and visceral 

bed. With this dose, it has little effect on increasing the heart's oxygen consumption. At doses of 

2-10 mcg/Kg/min it increases contractility as a result of stimulating beta receptors. With a high 

dose, the vessels constrict by the mechanism of stimulating alpha receptors. 

We start by giving Dopamine at a dose of 2-5 mcg/Kg/min through intravenous infusion. The 

dose can be increased every five minutes to reach the appropriate dose 2-50 mcg/Kg/min. The 

systolic blood pressure should be maintained around 90 mmHg. 

Dobutamine: 

It is a sympathomimetic amino compound with a positive effect on contractility and a light 

peripheral vasoconstrictor given intravenously (intravenous infusion at a dose of 2.5-10 

mcg/Kg/min). It should not be given if the desired effect is vasoconstriction. Dobutamine can be 

very useful in cases where the blood pressure is slightly lower. 

Amrinone: 

Similar to the previous drug in terms of pharmacological effect (despite its dilating peripheral 

effect), it increases cardiac contractility without the effect of catecholamine. 

We start with an initial loading dose of 0.75 mg/Kg intravenously within 2-3 minutes and then 5-

10 mg/Kg/min by continuous intravenous infusion. 
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Norepinephrine (Noradrenaline): 

A strong stimulant for β2 receptors with strong vasodilator properties and a stimulant for α 

receptors, and thus it increases contractility and leads to increased cardiac muscle consumption 

for oxygen. Its use is limited to relatively hopeless cases or shock cases and a severe decrease in 

systemic vascular resistance. It is started at a dose of 2-4 mcg/min and if the patient did not 

benefit at a dose of 15 mcg/min, it is unlikely that a higher dose will help. 

Vasoconstrictors may be more beneficial than the drugs that increase contractility which raises 

the damage of ischemia in the heart muscle that is unable to work more. 

Aortic Counter Pulsation: 

A balloon that works as a pump inside the aorta to automatically support the circulation in 

cardiac shock by supporting the diastolic pressure and cardiac output. 

The catheter is inserted through the skin from the coronary artery to the aorta, and the balloon is 

inflated during diastole to support the coronary flow and peripheral perfusion by raising the 

diastolic pressure and emptying at the beginning of the contraction, then the afterload facing the 

left ventricular ejaculation decreases and the cardiac output thus improves. 

The prevalence of balloon use is preferable to cases where automated therapeutic interference 

(surgery, angioplasty) is more likely, such as ventricular septal rupture, mitral failure, and 

persistent ischemia. 

It is forbidden to use this method in the aortic failure or when there is (or suspect) a dissection in 

the aorta. One of the complications of this method is ischemia in the extremities especially in the 

presence of peripheral vascular disease, this is due to the large size of the catheter. 
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Cardiac Glycosides: 

Glycosides are unable to improve the function of the necrotic cardiac muscle. The use of these 

compounds (Digitalis) may lead to arrhythmias in infarction patients, the most important is 

ventricular extrasystole. 

Fifth: Mitral Valve Failure: 

Systolic murmur appears at the top in the first five days in more than a quarter of patients, but the 

mitral failure, which is important from the hemodynamic aspect, appears in a few patients. The 

murmur is present in the acute phase of infarction in most patients while it becomes absent after 

recovery. 

The most important cause of mitral failure following an infarction is papillary muscle function 

disorder in the left ventricle due to ischemia. It may be the result of a change in the shape of the 

heart due to a contractility problem or the formation of ventricular aneurysm. Papillary muscle 

rupture may lead to severe mitral failure. The percentage of the posterior papillary muscle 

rupture is twice that of the anterior. In general, the myocardial infarction warning worsens with 

mitral valve failure. 

Treatment includes the treatment of myocardial infarction and heart failure in severe cases 

associated with a decrease in arterial pressure. It is beneficial to use the balloon pulses inside the 

aorta until the valve is surgically repaired. 

The surgical repair of mitral valve (or its replacement) is followed by a marked improvement in 

acute heart failure resulting from mitral valve failure caused by papillary muscle rupture or 

functional disorder. 



  22 

 

Generally, surgical treatment should be postponed 4-6 weeks after infarction, unless the patient's 

condition does not improve, then surgery must be performed even in the early stage. 

Sixth: Cardiac Rupture: 

A rare and serious complication of infarction. It is more common in the first week and increases 

with: 

1. Advanced age. 

2. First infarction. 

3. Absence of a history of angina pectoris. 

4. Q-wave infarction. 

Clinically: the condition starts with the absence of blood pressure, pulse, and consciousness. The 

ECG shows a new rhythm and the heart muscle continues to shrink, but the blood flow to the 

aorta cannot be maintained as a result of the blood leaking into the pericardium. This is followed 

by cardiac tamponade. The chest massage is ineffective and the condition is fatal. 

Seventh: Ventricular Perforation: 

Its pathological mechanism is similar to the external muscle perforation, but with a better 

treatment possibility. 

Clinically: Severe heart failure and sudden systolic murmur appear with a thrill that is sometimes 

difficult to differentiate from coronary failure caused by papillary muscle rupture.  

The diagnosis can be made by observing the shunt from left to right (oxygen level increases in 

the right end) with the right ventricular catheter or echo doppler.  

Despite the high risk, surgical treatment is necessary after a diagnosis has been made. 
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Eighth: Ventricular Aneurysm: 

A section of the damaged ventricular wall with necrosis permanently loses its function and forms 

a non-heterogeneous sinus in compliance with the rest of the cardiac muscle.  

90% of ventricular aneurysm cases affect the left ventricle and are located by 80% in the anterior 

wall of the heart and at the top. The most important complications of this case are: 

1. Congestive Heart Failure. 

2. Arterial Embolism. 

3. Ventricular Arrhythmia. 

By palpation: We notice the displacement of the shock apex, its spread, and multiplication. On 

the ECG, we notice an ST elevation at rest in the chest directions in 25% of the main apical 

aneurysm cases. The two-dimensional echocardiography reveals the aneurysm quickly and may 

reveal mural thrombosis within the aneurysm. Rarely, the rupture of the cardiac muscle elevates 

the pericardial segment locally with an organized thrombus. This leads to the formation of a false 

aneurysm that gradually enlarges and remains in contact with the left ventricle with a narrow 

neck. To avoid its rupture it should be surgically repaired upon its detection. 

Ninth: Right Ventricular Infarction: 

About one-third of patients with lower posterior infarction show at least few manifestations of 

right ventricular necrosis. As for the right ventricular infarction, we often find manifestations of 

right ventricular failure such as jugular vein dilation, kussmaul sign, liver hypertrophy without or 

with hypotension, and ST segment elevation in the directions in front of the right chest. 

Catheterization on the right side of the heart reveals a special hemodynamic model similar to 
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cardiac tamponade or pericarditis. The determination of volume is often effective to elevate the 

decreased cardiac output and hypotension associated with right infarction. 

Tenth: Embolic and Thrombic Complications: 

Occurs as a complication of infarction in 10% of cases. Arterial emboli arise from a mural 

thrombus in the left ventricle while most intravenous emboli arise from the leg veins, especially 

in cases of heart failure associated with infarction. It seems that anticoagulants decrease the 

incidence of embolism in these patients. 

Eleventh: Acute Pericarditis: 

A. Early Acute Pericarditis: 

It occurs during the first three days of infarction, especially in transient wall infarction. It is 

associated with pericardial friction and high incidence of atrial rhythm disorders. Pericarditis 

may be exacerbated by pericardial hemorrhage that rarely results in cardiac tamponade. For that 

reason, it is necessary to wait before the administration of anticoagulants for infarction patients 

in the presence of pericarditis. 

Inflammation is associated with hyperthermia and chest pain. It intensifies with coughing, 

swallowing, and the rotation of the trunk. It eases in a sitting and bending forward position. It 

responds well to the use of Aspirin and Cortisone compounds. 

B. Dressler’s Syndrome: 

It occurs after several days of infarction up to several weeks, and is characterized by fever and 

side thoracic pericardial pain that is believed to be the result of autoimmune pericarditis, side or 
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lung inflammation. The syndrome usually responds to salicylates immediately. Sometimes, 

corticosteroids may be needed to relieve persistent pain. 
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PART 2 

Acute Lung Edema 

Chapter 1 

Definition: 

Lung edema has several types, some of which are caused by increased vascular permeability, and 

some are caused by heart diseases that we will address below.  

The cardiogenic pulmonary edema is caused by high pressure in the pulmonary capillaries for a 

reason that may be mitral valve stenosis, left ventricular failure, or mucosal tumor in the left 

atrium, or other causes. 

Acute pulmonary edema is the most severe manifestation of left heart failure symptoms. It is 

distinguished from paroxysmal nocturnal dyspnea by the very high speed that the high pressure 

in the pulmonary capillaries develops. The high pressure in these capillaries impedes blood 

oxygenation so the patient experiences an intense feeling of suffocation and anxiety. As a result 

of this feeling, the arterial pressure rises and the heart rate increases. This will limit ventricular 

fullness so the oxygenation decreases more and more and the patient enters in a defective 

episode. For all that, the experience of lung edema was terrible and patients may not survive if 

they do not get help in the appropriate time. 

Clinical Manifestations: 

Clinically, severe lung edema is manifested by a sudden severe dyspnea and a heavy bloody 

foamy productive cough. The patient often sits in an erected position and holds the ends of the 

bed to allow the use of respiratory muscles. The respiratory movements increase and nasal wings 
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expand. In addition to that, the inspiration appears in the intercostal distances and in the two pits 

above the collarbone because the pressure in the pleural cavity becomes severely negative in 

order to complete the inhalation process. The patient sweats heavily, and will have a cold, pale, 

and cyanotic skin due to the decreased cardiac output and sympathetic hyperstimulation. 

Sound Signs: 

Wheezes and coarse crackles, in addition to soft, wet, and crepitant crackles. They are first heard 

at the base of the lung but when the condition worsens, they can be heard even at the top. It may 

be difficult to listen to the heart because of the clear breathing sounds; but we may hear a third 

sound S3 and an intense second sound P2 in the pulmonary component. 

Differential Diagnosis: 

It may be difficult sometimes to differentiate lung edema and bronchial asthma due to the 

presence of common symptoms and signs between the two cases, such as severe dyspnea, sitting 

position that the patient takes, decreasing pulse, and diffuse wheezing that hinder listening to the 

heart. 

However, the asthmatic patient often remembers previous similar attacks. He/she does not sweat 

heavily during the attack and the decrease in arterial hypoxia is not severe enough to cause 

cyanosis. The patient's chest is excessively clear and hyperextended. The use of respiratory 

muscles is very clear and the wheezing is more frequent, and more musical than the audible 

wheezing in lung edema. 
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As for lung edema, the patient sweats heavily and often looks cyanotic. The chest has no sound 

upon percussion, the use of respiratory muscles is less clear, and in addition to wheezing, we 

hear coarse and wet crepitant crackles. 

P.C.W.P measure: 

If it is > 25 mmHg in a patient who does not have a previous rise in the pulmonary capillaries 

pressure, or if it is > 30 mmHg in a patient who has a chronic rise in the pulmonary capillaries 

pressure, then this is likely suggestive for a cardiac origin lung edema. 
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Chapter 2 

Treatment Plan 

Acute lung edema requires emergency treatment that must be implemented at home or 

ambulance until the patient is transferred to the intensive care unit.  

Lung edema requires more efforts by a physician for the ideal management, as it is advisable, in 

the context of the initial treatment of lung edema, to monitor the cardiac rhythm and place an 

arterial catheter to monitor the blood pressure and obtain multiple blood samples to measure the 

gases in addition to placing a Swan-Ganz catheter to monitor the PCWP. The treatment plan for 

lung edema includes three broad lines: 

First: General Procedures: 

1. Oxygen: 

With a pressure of 60%, it raises the pressure inside the alveoli reducing the perfusion of fluid 

from the pulmonary capillaries. It impedes the venous return to the chest, thus helping to 

improve the patient's condition. 

2. Sitting Position: 

To reduce venous return. 

3. Morphine: 

It is the most important drug in the treatment of lung edema of cardiac origin. It calms the patient 

and removes his/her fear. Its most important effect is the inhibition of the sympathetic 

stimulation associated with lung edema leading to the dilation of the peripheral vessels especially 
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the venous ones. Morphine Sulfate is injected into a vein at a dose (3-5 mg) over three minutes. 

The previous dose can be repeated after a quarter of an hour. 

In mild cases of lung edema, Morphine Sulfate is injected into the muscle or subcutaneously at a 

dose (8-15 mg), and we can repeat this dose after three hours if necessary.  

It is given with an antiemetic drug such as Metoclopramide (10 mg intravenously) or Cyclizin 

(50 mg intravenously). Respiratory depression is one of the most important side effects of 

morphine and can appear during or after the injection. For that reason, Morphine antagonists 

such as Nalorphine should be available when injecting this medication.  

As for the contraindications of Morphine, they are intracranial hemorrhage, unconsciousness, 

and respiratory failure. 

4. Furosemide: 

This medication is considered a substitute for Morphine when there is a contraindication to 

prescribe it. It is injected intravenously at a dose (40-60 mg) and the urination starts after 5 

minutes of the injection and reaches its peak after half an hour. The urination continues for two 

hours. Lung edema starts to improve before the diuretic effect takes place. For that reason, it is 

believed that this medication has a vasodilation effect in addition to its diuretic effect. 

5. Phlebotomy: 

It has two forms: dry and wet, both of which work to reduce venous return. A dry phlebotomy is 

performed by connecting three of the patient's extremities at the humerus and thigh level with 

elastic bands or with the sleeves of pressure devices to about (10 mmHg) below the diastolic 
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pressure. Every quarter of an hour, we relax the bands on one extremity and connect the free 

extremity in an alternating way. 

The wet phlebotomy is done by rapid withdrawal of about (300-500 ml of blood). It is a process 

that is difficult for the patient to tolerate.  

The use of phlebotomy, in its two forms, has decreased in acute lung edema due to the 

effectiveness of Morphine, diuretics, and vasodilators in reducing the preload. 

6. Vasodilators: 

The high arterial pressure associated with lung edema, leads to a high pressure at the end of the 

diastole and a decrease in cardiac output. This is what harms and exacerbates the lung edema. 

Despite the effectiveness of diuretics in reducing preload, its effect on afterload is very limited. 

As for vasodilators, they rapidly decrease systemic and pulmonary vascular resistance, thus lung 

edema decreases and its symptoms decrease. 

Nitroprusside: 

Nitroprusside is considered the best vasodilator used in this field, as it decreases the systemic 

vascular resistance (afterload), which increases the cardiac output. It dilates the veins (preload), 

thus decreasing the pressure of the pulmonary capillaries.  

This drug can be applied with an initial dose of (80 mcg/min), and its dose can be increased by 5 

mcg every 5 minutes until the lung edema subsides or until the systolic arterial pressure 

decreases to (100 mmHg). It is preferable to monitor the arterial pressure continuously when this 

drug is being infused. 
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Nitroglycerin: 

It is another vasodilator that can be used in lung edema. Its effect mechanism is similar to that of 

Nitroprusside. It is given at a dose (0.3-0.6 mg) sublingually as it may be given by intravenous 

infusion at a dose of (5 mcg/min) and this dose can be increased by 5 mcg every three minutes.  

We should remember that the prescription of vasodilators may harm the patient when the lung 

edema follows acute myocardial infarction where the arterial pressure is normal or even low. 

7. Cardiac Glycosides: 

The intravenous injection of one of the digitalis has a rapid effect. It is beneficial for patients 

who have not received previous treatment with digitalis, especially if the lung edema follows 

severe narrowing of the mitral valve that resulted in atrial fibrillation. As these compounds work 

to invert the rhythm into a sinus rhythm, the ventricular speed decreases, and the ventricular 

filling improves, which leads to a decrease in pressure in the left atrium and a decrease in lung 

edema.  

Digitalis compounds are also useful in patients with sinus rhythm who have not received a 

previous treatment with these compounds. This can be done if the lung edema follows poor 

systolic function of the left ventricle, as in the aortic disease associated with hypertension. 

8. Aminophylline: 

This drug is useful for lung edema associated with bronchospasm. This drug has multiple effects: 

bronchodilator, vasodilator, and diuretic, in addition to its stimulating effect on cardiac 

contractility.  
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Aminophylline is injected intravenously at a dose of (5 mg/Kg) over a period of ten minutes and 

then it is infused continuously at a dose of (0.5 mg/Kg/hour). These amounts should be reduced 

in elderly and in those with hepatic or renal failure. After (12 hours) of infusion, the dose is 

reduced to (0.1 mg/Kg/hour).  

The side effects of this drug are nausea, vomiting, headache, palpitations, flushing, precordial 

pain, and rarely seizures, in addition to sudden death due to ventricular rhythm disorders and 

hypotension.  

Therefore, the blood levels of this drug should be calibrated when used in the treatment. The 

ideal concentration of this drug is reached at (10-20 mg/L). 

9. If the lung edema is due to heart failure and has not receded after all the previous procedures, 

then we can inject intravenously three inotropic agents to increase the contractility. These 

are: Amrinone, Dopamine, and Dobutamine. The first one is phosphodiesterase inhibitor 

while the second and third are sympathomimetics. 

Second: Triggering Factors for Lung Edema and their Management: 

After controlling the acute condition, we will tackle the management of the factors that triggered 

this lung edema. They include:  

Acute myocardial infarction or ischemia, rapid or slow rhythm disorders, increased load of 

fluids, sepsis, pulmonary embolism, hyperthyroidism, severe anemia, and hypertension crisis. 

Treatment depends on each case separately. Fever should be decreased, rapid or slow rhythm 

disorders that did not respond to drug treatment must be controlled by DC Counter Shock or 



  34 

 

temporary pacemaker respectively, and the best drug to treat the hypertension crisis is 

Nitroprusside. 

Third: Diagnosis of the Main Cause of Lung Edema and its Management: 

After we finish treating lung edema and its triggering factors, we must diagnose the heart disease 

that was the main cause behind the development of edema. This depends on the clinical history, 

physical exam, chest imaging, electrocardiogram, as well as other investigations. 
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PART 3 

Cardiac Arrhythmias 

Chapter 1 

Anatomy of the Conducting System: 

The sinoatrial node (SAN) is considered as the focal pacemaker of the heart. It is located in the 

region where the superior vena cava meets with the right atrium. It is 1.5 cm in width and 2-3 cm 

in length. The impulses travel through unclear fibers in the atrium to the atrioventricular node 

which is located down from septum between the two atria close to the tricuspid valve. A slow in 

the conduction occurs in this node (relying on calcium channels in particular) before it passes 

into bundle of His. The latter moves towards the front and bottom through the septum between 

the two ventricles, and then branches into a right bundle branch and a left bundle branch. The left 

bundle is divided into two bundles: a long, thin, and anterior bundle and a short, thick “lower” 

posterior bundle. The bundles connect at the end with the Purkinje fibers, which in turn sends the 

impulses to the cardiac muscle fibers.  

The conducting system is affected by the effectiveness of the autonomic system (sympathetic 

and parasympathetic). We note in the following table the different effects on the different parts 

of the conducting system, bearing in mind that there is no effect for the autonomic system on the 

conducting parts located below the level of the atrioventricular node. 

We also note in the following table the blood supply to the different parts of the conducting 

system. We notice that the right coronary artery controls most of the blood supply. 
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 SA node AVN 
Tissues around 

SAN 
Atrium 

Sympathetic 

System 

Increased 

Automaticity 

Increased 

Conductivity 

 

Lack of 

Refractory 

Period 

Increased 

Conductivity 

 

Decreased 

Refractory 

Period 

Increased 

Conductivity 

 

Increased 

Refractory 

Period 

Parasympathetic 

System 

Decreased 

Automaticity 
The opposite The opposite The opposite 

Conducting 

System 
Blood supply 

SA node 

 
Right coronary 60% + Left circumflex 40% 

AV node 

 
Posterior descending right coronary branch 90% 

Bundle of His 

and its branches 

Anterior descending (left coronary branch) 

Posterior descending (right coronary branch) 

Table [2] 

Symptoms and Signs of Cardiac Arrhythmias: 

Symptoms in arrhythmias depend on the pattern (type) of arrhythmia in addition to the amount of 

cardiac reserve. At a time when many arrhythmias are not symptomatic in patients with good 

cardiac reserves, they are symptomatic in patients who have heart diseases – decreased coronary 

perfusion - valvular lesions - stable heart failure … 

Common Symptoms of Cardiac Arrhythmias 

1. Palpitations. 

2. Syncope. 

3. Presyncope. 

4. Dizziness. 



  37 

 

5. Chest pain. 

6. Dyspnea or shortness of breath. 

7. Stock-Adams attacks. 

8. Seizures. 

9. Sudden death. 

10. PSVT attacks. 

11. Exacerbation of the underlying disease symptoms. 

Table [3] 

The danger of arrhythmias arises from its persistence which leads to a decreased cardiac output 

and consequently a decrease in cerebral perfusion and sometimes cardiac perfusion, or its 

tendency towards deterioration to more dangerous arrhythmias with the same results. We should 

carefully observe the following: 

- Pulse amplitude by palpation and apex beat by auscultation. 

- Speed changes with exercise or emotions, as most abnormal arrhythmias are not affected by 

physical activities, some benign arrhythmias (extrasystole) usually disappear with effort. 

- The pattern of starting and stopping a seizure, the duration of the seizure (seconds, minutes, 

hours, days, …). It is usually minutes or hours in PSVT, and it is usually sudden in starting 

and stopping in most abnormal arrhythmias. 

- The presence of any jugular pulses and their speed, as the presence of Cannon Wave 

indicates atrial-ventricle separation. 

- Conduct investigations to diagnose arrhythmia, ECG, Holter monitor, electrophysiological 

study… 
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Chapter 2 

Mechanism of Cardiac Arrhythmias 

There are four mechanisms that explain cardiac arrhythmias: 

Mechanism of Arrhythmia Examples 

Disorder of Impulse Conduction  

Sinoatrial block 

Atrioventricular block 

Bundle branch block 

Disorder of Impulse Propagation  

Re-Entry 

Early extrasystoles 

PSVT, VT 

Atrial Flutter 

Disorder of Automaticity 

Early extrasystoles 

Sinus pause/arrest 

Escape rhythm 

Triggered Activity 

After Depolarization 

Early 

Delayed 

Extrasystoles or VT triggered by effort, 

Arrhythmias associated with Digitalis toxicity 

Accelerated ventricular rhythm 

Torsade de Pointes 

Table [4] 

1. Mechanism of Re-Entry: 

Also known as disorder of impulse propagation.  

Several conditions must be met in order for this mechanism to occur: 
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A. Difference in the conduction speed or refractory period between two adjacent areas. 

B. Unidirectional block within a conducting pathway. 

C. Slow conduction in a conducting pathway which allows for the return to the other path. 

D. Return the path impulse that was initially blocked to complete the circuit. 

The occurrence of a single cycle allows the occurrence of extrasystole "atrial, junctional, or 

ventricular" depending on the location of the re-entry, while recurrence of the cycle leads to a 

stable tachycardia VT, PSVT... While it should be mentioned that the start and the end of the 

circle are usually extrasystole. 

2. Disorder of Impulse Conduction: 

Conduction disorder occurs in different locations of the heart conducting pathway        a group of 

decelerating rhythm disorders, noting that the conduction disorder constitutes a suitable and 

basic basis for the mechanism of re-entry to occur. 

3. Disorder of Automaticity: 

There is an increase or decrease in the automaticity of the real pacemaker SAN        Sinus 

pause/arrest, deceleration, or acceleration. In addition, abnormal automaticity may occur in the 

ectopic pacemaker       these ectopic foci are converted to pacemakers, which may be in the 

atrium, jugular, or ventricles as in cases of tachycardia, atrial fibrillation, or another group of 

ventricular arrhythmias. The arrhythmias that occur with this mechanism cannot be stopped or 

started with pacing, and thus they can be differentiated from arrhythmias following the re-entry 

mechanism. 
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4. Triggered Activity: 

Arrhythmias occur here because of the continuation of electrical activity after depolarization, 

which allows it to reach the threshold and the occurrence of a new action potential, or the 

occurrence of depolarization after the first, so it is called afterdepolarization. It is either early 

during phase 2, 3 of the action potential, or late during phase 4 of the action potential. 
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Chapter 3 

Types of arrhythmias 

We distinguish two types of arrhythmias: 

1. Bradycardia: The heart rate is slow < 60 beats/min. The slower the heart rate, the more 

the symptoms. 

2. Tachycardia: The heart rate is rapid > 100 beats/min. 

Brady Arrhythmia: 

We distinguish two important types: 

1. Sinus Bradycardia: 

The electrical impulses are generated from the sinus node but with slow rate < 60 beats/min.  

The main pathological reasons are:  

1. Increased Vagal Tone.  

2. Ischemia.  

3. Sick Syndrome.  

4. Effect of Antiarrhythmic Drugs. 

The patient may be asymptomatic, or he/she may complain of fatigue, syncope, angina.  

The ECG shows: atrial rhythm < 60 beats/min, P wave, normal axis, normal QRS complex. 

Asymptomatic patients do not need any treatment, but symptomatic patients should be treated 

based on the underlying cause. Treatment may include giving Atropine 0.5-2 mg intravenously. 
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2. AV Block: 

It is a delay or failure to conduct the atrial impulses to the ventricle. It is divided in intensity to 3 

degrees: 

A. First Degree AV Block: It shows on the ECG a prolonged P-R interval > 0.2 seconds, 

QRS complex follows every P wave. This block is of minor importance and may be seen 

in people naturally, especially among athletes. 

B. Second Degree AV Block: Failure to conduct some atrial impulses to the ventricle at the 

time where the AV node is not physiologically refractory. We distinguish two types that 

differ from each other in terms of warning. 

1. Mobitz I (Wenckebach periodicity): Progressive prolongation of P-R intervals until 

the QRS complex drops then the P-R interval returns back to normal. 

In most cases, the block is in the AV node. Therefore, if it evolved into a rare 

complete block, the escape rhythm would be high “junctional” and reliable. This type 

does not require treatment if the patient is asymptomatic, but it should be monitored 

in acute cases, bearing in mind that this degree of block is present naturally in 

athletes. 

2. Mobitz II: Dropped QRS complex with the presence of P wave without prolongation 

of the P-R interval. The rate of ventricular response varies 2:1, 1:3. This block is 

usually below the AV node in the bundle of His. The progression towards the 

complete block is possible, and since the block is more below, the escape rhythm is 

usually ventricular inferior. It is a slow and unstable rhythm, not reliable, and for that 

reason, placing a pacemaker must be taken into consideration. 
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C. Third Degree AV Block: An electrical atrioventricular separation occurs, where atrial 

impulses do not propagate to the ventricle. Jugular or ventricular escape rhythm occur, 

depending on whether the block is in the node itself or below it. If the escape rhythm is 

ventricular then placing a pacemaker is necessary because it is an unstable rhythm. 

Tachy Arrhythmia: 

Accelerated arrhythmias differ between being supraventricular or ventricular, and this depends 

on the mechanism and starting site. Although the mechanism causing the acceleration can 

determine significantly both warning and treatment, the preliminary investigation only allows the 

classification of acceleration according to whether it has narrow QRS complex < 120 ms or wide 

QRS complex > 120 ms. 

A. Tachycardia with Narrow Complex: 

It is almost exclusively of supraventricular origin. 

A. Sinus Tachycardia: 

Sinus rhythm > 100 beats/min, usually secondary to a group of systemic or cardiac diseases. Its 

start is gradual as well as its end. It can be mixed with the differential diagnosis with SVT. Its 

characteristic: During the carotid sinus massage a slight slowdown in the rhythm occurs, and 

returns to the previous after the end of massage.  

The most important reasons: hyperthermia, hyperthyroidism, anemia, stimulants, heart failure, ... 

Treatment is to treat the underlying cause. 
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B. Atrial Tachycardia: 

Uncommon rhythm disorder in which the origin of electrical activity is within the atrium but 

outside the sinus node. It is seen particularly in patients with pulmonary diseases and less often 

in patients with decreased cardiac perfusion, acute alcohol intoxication, Digoxin toxicity. It 

shows on the ECG, an atrial rhythm 10-20 times/min, abnormal P wave and axis, followed by a 

QRS complex that can be normal or reflect the presence of an abnormal conduction caused by 

the rapid rhythm. 

- Paroxysmal atrial tachycardia associated with atrioventricular block II is descriptive for 

Digoxin toxicity. 

- Multifocal atrial tachycardia is usually associated with chronic obstructive pulmonary 

disease, heart failure, and may be induced by continuous treatment with Theophylline. 

Treatment should be directed towards the pathogenic mechanism. Carotid sinus massage does 

not terminate tachycardia. It is forbidden to perform carotid sinus massage in patients who have 

Digoxin toxicity because it leads to a serious arrhythmia. 

C. Atrial Fibrillation: 

A common rhythm disorder that affects 5-10% of people > 65 years. It can also occur, especially 

the paroxysmal form, in younger people. 

Atrial fibrillation appears as a result of the work of several atrial foci        P waves are not clearly 

defined, smooth or rough, traveling systematically across the AVN       irregular ventricular 

response (irregular arrhythmia), if the ventricular response > 100/min, the response is rapid. A 

transfer of fibrillation to flutter may occur, spontaneously or during treatment, which leads to a 
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faster ventricular response due to increased conduction other than AVN. Therefore, the rhythm 

should not be inverted with medications until after prescribing drugs that slow the conduction 

through AVN. 

The main causes: rheumatic heart disease, thyrotoxicosis, alcoholic intoxication, arterial 

hypertension, distress and surgery, decreased cardiac perfusion, primary... 

The pathogenesis of atrial fibrillation depends on several factors including: the amount of 

hemodynamic deterioration, the amount of ventricular response as well as the presence or 

absence of systemic embolism. 

Treatment: 

- In case of acute atrial fibrillation associated with chest pain, hypotension, heart failure, or 

shock, an electrical shock of 200 joules must be resorted to and may be repeated. 

- In case of a possible well-clinically atrial fibrillation, conduction block drugs can be used 

within the atrioventricular node as the initial treatment. The rhythm becomes between 60-100 

beats/min. 

Calcium channel blockers or beta blockers can give a faster result in controlling the 

ventricular response than Digoxin, but Digoxin is preferred to be used in poor left ventricular 

function or heart failure. 

- If the AF has started more than 48 hours or at an unspecified period of time, the patient must 

be given anticoagulants for a period of 3 weeks before converting the rhythm and for another 

3 weeks after converting the rhythm. 

- Rhythm conversion is done either by DC Shock or medication, using one of class Ia, Ic, or 

Amiodarone. 
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- Treating the underlying disease. 

Atrial Flutter: 

The atrial flutter returns to the re-entry focus, generates regular impulses at a speed of 250-300 

/min. It appears on the ECG as waves that do not look like the sinus P wave with ventricular 

response depending on the physiological block of the AVN 1:2, 1:3... Sometimes, the conduction 

across the AVN is variable       a regular ventricular response, but it changes suddenly from one 

speed to another. Atrial flutter must be suspected when observing a change in the speed of the 

peripheral pulse by double the amount or slowdown to half-value. 

When the conduction is through AVN by 1:2, it may be difficult to differentiate the flutter from 

PSVT since the carotid sinus massage reduces the conduction, and thus sawtooth P waves 

appear.  

The atrial flutter may be continuous and may be paroxysmal, as it may recede spontaneously or 

sometimes turn into atrial fibrillation.  

It has the same causes as AF and uses a treatment plan similar to that used for the treatment of 

AF, but the rate of systemic embolism in flutter is limited, so there is no need to give 

anticoagulants. 

Paroxysmal Supraventricular Tachycardia: 

It is caused in 90% of cases by the re-entry to the atrioventricular and the circuit either small or 

large. Small circuit as in the re-entry through the sinus or atrioventricular node. Large re-entry 

circuit as in the circuits that occur through additional pathways. In addition to the pacemaker 

induced re-entry, pacemaker induced tachycardia. 
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The most important symptoms: palpitations, agitation, lightheadedness, near fainting, chest 

tightness. 

ECG: Heart rate of 150-250 beats/min, P wave does not usually appear due to the convergence of 

depolarization of the atria and ventricles. The QRS complex is normal or abnormal. 

Treatment: 

1. Massaging the carotid sinus is beneficial in 90% of cases. The massage is done gently and 

repeatedly for 10-20 seconds in each side. It is not allowed to massage the two sides together. 

However, massaging the carotid sinus is contraindicated in cases of hearing the carotid 

murmur, history of TIA or CVA. 

2. Medicinally: Adenosine is the first drug that is preferred to be used. It has a mild effect on 

cardiac contractility. As for calcium channel blockers, Diltiazem is distinguished from 

Verapamil by its lower inhibitory effect on the cardiac contractility. 

3. In case of ↓ BP, shock, heart failure, angina pectoris, DC Shock is used with small amounts, 

50 joules, at the beginning. 
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Management of Tachycardia, Narrow Complex 

AVRT: Atrioventricular Re-entry Tachycardia 

AVNRT: Atrioventricular Nodal Re-entry Tachycardia 

If hemodynamic instability develops, proceed to immediate Cardioversion 

Chart (1) 

Patient stable 

Tachycardia 

Regular 

Give 

Adenosine 

Yes 

Sinus Tachycardia 

Yes

c 

Gradual Changes in 

P Wave Rate? 

Transient Rebound Tachycardia 

after Adenosine (i.e.: To Rate 

Faster than Tachycardia) 

Yes 

Probably Atrial 

Tachycardia 
No 

Yes 

Recurrence 

Yes 

Give 

Verapamil 

No 

Flutter 

Wave 

Atrial 

Flutter 

Yes 

No 

Transient Complete 

Heart Block Seen 

No 

P Wave Bizarre 

and Chaotic 

Consider Sinus 

Tachycardia with 

Sinus Arrythmia 

Cardioversion 

P Wave Visible Atrial 

Fibrillation 

No 

No No 

Yes 

No 

Multifocal Atrial 

Tachycardia 

Yes 

Termination 
Yes 

AVRT or 

AVNRT 

Give More 

Adenosine 
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Tachycardia with Broad Complex: 

1. Ventricular Tachycardia: 

The patient is considered to have ventricular tachycardia, if 3 or more ventricular extrasystoles 

occur in a consecutive manner with a speed more than 100 beats/min. It is caused by a single 

focus in the left or right ventricle.  

The most important reasons: acute decreased cardiac perfusion, previous myocardial infarction, 

cardiomyopathy, long QT syndrome, idiopathic without a clear cause. 

ECG: We find QRS waves > 0.12 seconds, at a maximum speed of 100-250/min. It is regular 

and we usually don’t find P waves, but we may find returned P waves, which appear as an 

inverted P in the lower paths after the wide QRS complex. 

Ventricular tachycardia is divided into sustained and nonsustained ventricular tachycardia. 

Sustained ventricular tachycardia is the acceleration that lasts more than 30 seconds with an 

underlying disease, it usually occurs with hemodynamic changes and symptoms. However, the 

nonsustained ventricular tachycardia is the opposite of the above. 

All cases of symptomatic VT should be treated by treating the acute tachycardia during diagnosis 

and by preventing seizures in recurrent cases. While in asymptomatic cases, the management 

varies according to VT. In sustained acceleration, all cases are treated while in nonsustained VT 

the treatment is for the cases that are associated with heart disease without treating the isolated 

cases that are not associated with heart disease, since treatment has been shown to be ineffective 

here, whether on pathogenicity or mortality, especially that the treatment here may induce more 

dangerous rhythms. 
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In case of chest pain, shock, or heart failure, treatment is carried out with a DC Shock of 100-400 

joules, while in stable cases Lidocaine IV or Procainamide are given. In case of 

unresponsiveness, Bretylium Torsylate can be tried and in case of failure to respond with 

confirmation of the diagnosis accuracy, continuous current shock should be carried out. 

To prevent seizures in recurrent cases, we use one of the drugs Ia or Ib. Ic is also effective, but we 

have to make sure not to use it in patients with decreased cardiac perfusion, as it has been shown 

that it increases the mortality rate. Amiodarone can be used and is preferred in cases of heart 

failure that leads to VT because it has a mild effect on cardiac contractility. 

2. Torsade de Pointes: 

A special type of VT that usually follows a prolonged QT interval. It looks similar to VT on the 

ECG, but there is a difference in the size and shape of the QRS complexes with its circular 

movement around the isoelectric line. This case is treated with beta blockers, especially if the 

prolonged QT is congenital. Magnesium Sulfate 29 I.V/3 minute is also given and it is useful in 

acquired cases. 

The main causes of prolonged Q-T: 

1. Acquired:  

A. Phenothiazines, Tricyclic antidepressants, antiarrhythmic drugs Ia, Ic, III. 

B. Severe slow heart rate, decreased cardiac perfusion, electrolyte disturbance ↓ K+, ↓ Mg++, 

↓ Ca+2. 

2. Congenital: Primary, it is believed that it is a sympathetic system malfunction, especially the 

stellate ganglion. 
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Accelerated Idioventricular Rhythm: 

It is a ventricular rhythm with wide QRS at a rate of 40-120, rarely regular which leads to 

hemodynamic disorder. This rhythm occurs in two mechanisms: 

1. An escape rhythm following atrioventricular conduction malfunction or sinus node 

disorder. 

2. A rhythm following triggered activity or increased automaticity in foci, which usually 

occurs in myocardial infarction or return of perfusion in thrombosis cases, sometimes in 

cardiomyopathy, digitalis toxicity. The proportion of accelerated idioventricular rhythm 

that is associated with VF is much lower than VT associated with VF. 

The treatment of accelerated idioventricular rhythm is debatable, but if it is associated with 

hemodynamic disorder and the sinus rhythm exists, then Atropine may terminate this rhythm. 

Ventricular Fibrillation and Ventricular Flutter: 

Ventricular flutter shows similar findings to VT on ECG, but it is less regular and of high rate. It 

is an advanced stage of VT and a previous stage of ventricular fibrillation. Flutter is caused by a 

migratory focus. 

Ventricular fibrillation appears as a wave in the isoelectric line, with high rate, and without clear 

QRS complexes. It may be smooth (the number of operating ectopic foci is large) or rough (the 

number of ectopic foci is less), and thus the rough fibrillation is a better warning. 

Myocardial infarction is the most common cause of VF and its occurrence within the first 48 

hours is the best warning than its occurrence in later periods. After VT and VF, it is the cause of 

sudden death in ¾ of the patients. 
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Caution must be taken in cases of nonsustained ventricular tachycardia, as well as cases of early 

VPCs, double VPCs (R/T), since the presence of these arrhythmias in decreased cardiac 

perfusion usually precedes ventricular fibrillation.  

20-30% of patients who have had VF without having a decreased cardiac perfusion will suffer 

from frequent VF during the first year after the incident. 

Treatment: 

1. CPR: It should be continued during the period of ventricular fibrillation. 

2. DC shock 200-360 joules in adults or 2-3 J/Kg in children. Smaller paddles should be used in 

children, or use of the shock paddles in the anterior posterior position. Ensure that the patient 

or bed are not touched by anyone during the shock procedure. 

3. Endotracheal intubation. 

4. Place an intravenous line to use when needed. 

5. In case of failure of the first attempts to convert the rhythm, one or more of the following 

drugs will be given, then an attempt to convert the rhythm will be done after each drug: 

A. Lidocaine: A loading dose of 1 mg/Kg IV then a dose of 0.5 mg/Kg every 5-10 minutes 

as needed until a total dose of 3 mg/Kg. Repeated to remove fibrillation. 

B. Bretylium Torsylate: A loading dose of 5-10 mg/Kg IV followed by fibrillation removal. 

C. Sodium Bicarbonate: Starting dose of 1 mg/Kg then a dose of 0.5 mg/Kg every 10 

minutes based on the pH that should be > 2.7. 

After converting the rhythm, it is possible to control the instability of the rhythm, improve 

oxygenation, and treat acidosis.  
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*If hemodynamic instability develops, proceed to immediate Cardioversion 

Management of Tachycardia, Broad Complex 

Chart (2)  

Patient stable 
No 

Cardioversion 

Give Adenosine  

“To Max Dose if No Effect” 

Yes 

Change in rate and/or QRS Morphology 
Yes 

Consider SVT with Aberrant Conduction 

No 

Treat as Ventricular Tachycardia 

*Give Lidocaine 50 mg i.v, Stat 

Termination Transfer to Monitored Environment 
Yes 

No 

Repeat Lidocaine Plus 

Termination 
Yes 

No 

Patient Stable 

Yes 

*Give Procainamide 

Termination 
Yes 

No 

Consider Synchronized D.C.V or 

Cardioversion if Ventricular Wire 

in Situ 

No 

Tachycardia Rapidly Recurrent 

Treat Underlying Cause 

No 
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Chapter 4 

Antiarrhythmic Drugs 

Antiarrhythmic drugs are used in three conditions: 

1. Treatment of acute arrhythmias. 

2. Prevention of recurrent arrhythmias. 

3. Prevention of life-threatening arrhythmias that are expected to occur in spite of the large 

number of antiarrhythmic drugs. Most of them have unpleasant side effects and may be 

bad. In addition to their low efficiency in many cases, most antiarrhythmic drugs have 

proarrhythmic effect, and almost all antiarrhythmic drugs have negative effects on 

cardiac contractility. 

Despite the relationship between the pharmacological effects and the level of drug in plasma, 

the therapeutic level of the drug is the level at which the drug is effective in stopping 

arrhythmias. The toxic level of the drug is the level at which side and toxic effects appear, 

and that varies from a person to another.  

Drug efficiency is investigated in several ways: 

1. Make a comparison between two groups. The first group takes the drug while the second 

group does not. Then compare the results based on the ECG changes. 

2. Demonstrate the effect of drugs on catheter-induced arrhythmias in electrophysiology 

laboratories. 
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Accordingly, antiarrhythmic drugs should not be used randomly, and they should be used 

in urgent cases where arrhythmias are symptomatic or life-threatening, or when they 

predispose to a more dangerous rhythm. 

Classification: 

Arrhythmias are classified according to the pharmacological-electrical effects into four groups 

and an unspecified fifth group:  

• Type I: Mainly, rapid sodium channel blockers       reduce the major depolarization phase 

Vmax in tissues with a rapid response to the action potential. It is divided into 3 groups: 

- Ia: It leads to a prolonged ventricular refractory period and Q-T prolongation. 

- Ib: It is less effective in blocking sodium channels. It shortens the period of action 

potential and refractory period in tissues with high concentrations. 

- Ic: Effective in blocking sodium channels. It clearly slows down conduction with little 

effect on repolarization. 

• Type II: Beta receptor blockers       decreased automaticity, slow atrioventricular conduction, 

increased refractory period. 

• Type III: Potassium channel blockers: It leads to the prolongation of action potential in 

tissues with a rapid response to the action potential, increased period of repolarization, wide 

QRS, prolonged Q-T       slow conduction, increased refractory period, decreased 

automaticity. 

• Type IV: Calcium channel blockers       slow conduction, increased refractory period in 

tissues with a slow response to action potential such as AVN, decreased automaticity. 
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• Type V: Adenosine: Adenosine A1 receptors        decreased automaticity, slow conduction in 

the atrioventricular node. 

• Digoxin: Inhibitor of Na+ - K+ ATPase, increase the vagus effectiveness        slow conduction 

in the atrioventricular node, decreased sinus node automaticity, increased cardiac muscle 

contractility, increased calcium concentration inside the fibers of the cardiac muscle. 
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Class Ia: 

The mechanism inhibits phase 5 from depolarization, slow conduction, and increase refractory 

period. 

Indications: SVT, VT, prevention of symptomatic VF, VPCs, APCs. 

Drug IV Dose PO Dose Metabolism 

and Excretion 

Side effects and 

Toxicity 

Quinidine 6-10 mg/Kg  

IM, IV 

Rarely used now 

200-400 mg/4-6 

hour 8 hour 

extended release 

Hepatic 80% 

Renal 20% 

Warfarin ↓ LVF, 

Digoxin ↑ G.I, its 

level decreases 

with Phenytoin, 

hemolysis, 

thrombocytopenia, 

visual and 

auditory disorder 

Procainamide 100 mg/3 min 

until 500-1000 

mg 

Maintenance  

2-6 mg/min 

50 mg/Kg/day 

Divided to 4-6 

days 

Hepatic 50% 

Renal 50% 

SLE, decreased 

appetite, WBC ↑, 

confusion, 

delirium, 

improvement, 

LVF ↓ 

Disopyramide  100-200 mg/6-8 

hour 

Hepatic 50% 

Renal 50% 

↓↓↓ LVF, 

parasympathetic 

effects, dry 

mouth, urine 

retention, vision 

disturbance, 

closed-angle 

glaucoma 

Moricizine  200-300 mg/8 

hours 

Hepatic 

Potent receptors 

Dizziness, 

headache, ↓ LVF 

Table [5] 

All class Ia drugs induce arrhythmias. They may convert nonsustained VT to VT. It increases the 

ventricular response during atrial fibrillation or flutter. It may also cause Q-T prolongation and 

lead to polymorphic VT. 
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Class Ib: 

Mechanism: Short repolarization. 

Indications: VT, prevention of symptomatic VF, VPCs. 

Drug IV Dose PO Dose Metabolism 

and Excretion 

Side effects and 

Toxicity 

Lidocaine 1-2 mg/Kg at  

50 mg/min 

Maintenance  

1-4 mg/min 

 Hepatic GI, CNS 

inhibition SAN if 

there is a disease 

in the node, 

inhibition of 

migrating foci, 

↑CHF symptoms 

Tocainide  200-400 mg/ 

6-8 hour 

Hepatic GI, CNS, SLE, 

pulmonary 

fibrosis, myeloid 

inhibition, ↓ LVF, 

rash 

Mexiletine  100-300 mg/ 

6-12 hour 

Hepatic GI, diarrhea, 

vomiting, nausea, 

rash, CNS, 

tremors, ataxia, 

myeloid 

inhibition, low 

egg  

Phenytoin 50 mg/5min to 

1000mg/2mg/Kg 

200-400 mg/ 

12-24 hour 

Hepatic GI, nystagmus, 

SLE, enlarged 

lymph nodes, 

CNS, rash, ↓ BP, 

vasculitis  

Table [6] 

Class Ic: 

Mechanism: Inhibition of phase 5 from depolarization Propafenone, light Ca2+ blocker + light 

beta blocker.  

Indications: Life-threatening VT, VF, SVT unresponsive to other drugs. 
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Drug IV Dose PO Dose Metabolism 

and Excretion 

Side effects and 

Toxicity 

Flecainide  100-200 mg/  

2 hour 

Hepatic 75% 

Renal 25% 

Sinus pause/arrest, 

nausea, dizziness, 

blurred vision,  

↓↓ LVF, 

polymorphic VT  

Encainide  25-50 mg/  

6-8 hour 

Hepatic 

Potent receptors 

↓↓ LVF, 

polymorphic VT 

Propafenone  150-300 mg/ 

8-12 hour 

Hepatic 

Potent receptors 

↓↓ LVF, vision 

disturbance, taste 

disturbance, 

dizziness, 

numbness, Dig ↓, 

acute asthma 

attack 

Table [7] 

All class Ic drugs induce arrhythmias. They increase VPCs, convert nonsustained VT to sustained 

VT, Torsade de Pointes, cardiac contractility inhibiting effects. 

Class II: 

Mechanism: Beta Blocker. 

Indications: SVT, may prevent ventricular fibrillation, symptomatic VPCs, APCs. 

Drug IV Dose PO Dose Metabolism 

and Excretion 

Side effects and 

Toxicity 

Esmolol 500 mg/Kg over 

1-2 min 

Maintenance at:  

25-200 mg/Kg 

100-200 mg/2 

hour 

Hepatic ↓ LVF, 

bronchospasm, 

AVN block 

Propranolol 1-5 mg at 

1mg/min 

40-320 mg/day Hepatic ↓↓ LVF, slow 

heart, AVN block, 

bronchospasm, 

heart failure, 
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hypoglycemia, 

fatigue  

Acebutolol  200-600 mg/12 

hour 

Hepatic ↓ LVF, slow heart, 

SLE 

Table [8] 

Class III: 

Mechanism: Prolonged action potential 

Indications: Amiodarone: persistent VT, persistent SVT, prevention from VT. 

  Sotalol: VT.                       Betylium: VT, VF. 

Drug IV Dose PO Dose Metabolism 

and Excretion 

Side Effects and 

Toxicity 

Amiodarone 5-10 mg/Kg IV Load 800-1600 

mg/d (7-12days) 

Maintenance 

100-400 mg/d 

Hepatic Pulmonary 

fibrosis, 

hypothyroidism, 

hyperthyroidism, 

hepatitis, Dig ↑, 

BP ↓, neuropathy, 

corneal and skin 

buildup, 

photosensitivity 

Sotalol  80-160 mg/12 h 

Higher doses 

can be used in 

dangerous 

arrhythmias 

Renal  

Doses must be 

spaced if 

creatinine  

Cr > 60 ml/dL 

↓ LVF, fatigue, 

slow sinus  

Bretylium 

Tosylate 

5-10 mg/Kg  

(5-10 min) 

Maintenance: 

0.5-2 mg/min 

 Renal Nausea, BP ↓, 

counter effects of 

VF occur within 

minutes, counter 

effects of VT may 

be delayed up to 

two hours 

Table [9] 
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Betylium works by preventing the release of Norepinephrine from nerve terminals. The 

intravenous dose can be repeated 15-30 minutes after the first dose as needed with a maximum 

dose of 30 mg/Kg. 

Class IV: 

Mechanism: Calcium blockers 

Indications: SVT  

Drug IV Dose PO Dose Metabolism 

and Excretion 

Side effects and 

Toxicity 

Verapamil 15-20 mg over  

5-20 min, 

Maintenance: 

at 5 mg/Kg/min  

80-120 mg/18 

hour 

Hepatic ↓ LVF, 

constipation, 

headache, slow 

sinus, GI, 

modifications, 

↓Dig 

Diltiazem 0.25 mg/Kg 

over 2 min 

180-360 mg/day Hepatic 

metabolism, 

renal excretion, 

↓ LVF, ↓ BP, 

other symptoms 

similar to 

Verapamil 

Adenosine 6 mg IV (1-2 

second followed 

by 12 mg after 

1-2 min when 

needed) 

 Blood 

metabolism 

Transient 

flushing, dyspnea, 

chest pain, AVN 

block, transient 

sinus slow or 

pause,  

↑ Disopyramide, 

↓ Theophylline 

Digoxin 0.5 mg  over 20 

min followed by 

second 0..25 mg 

to 1-1.25 mg 

over 24 hour 

1-1.5 mg over 

24-36 hour 

Renal AVN block, 

various 

arrhythmias above 

the ventricle and 

ventricular, vision 

disturbance 

Table [10] 
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PART 4 

Emergency Treatment for Arterial Hypertension 

Diagnosis: 

The Joint Commission International (JCI) report on the detection, evaluation, and treatment of 

hypertension has provided us with a broad consensus on the classification of hypertension. 

Hypertension in adults (> 18 years) can be classified according to the following lines: 

- Diastolic Blood Pressure (DBP) (mmHg) 

< 85 Normal. 

85         89 Normal upper limit. 

90         104 Mild hypertension. 

10         114 Moderate hypertension. 

> 115 Severe hypertension. 

- Systolic Blood Pressure (SBP) (when the diastolic is normal) 

< 140 Normal. 

140 – 159 Borderline isolated systolic hypertension. 

> 160 Systolic hypertension. 

- Hypertension is rare in children. It is almost always associated with an underlying disease. 

On the other hand, the direct treatment approach for hypertension in children is not different 

from that in adults. The JCI has suggested the following upper limits for hypertension in 

children: 
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Age in Years Blood Pressure (mmHg) 

14 – 18 Less than 135/90 

10 – 14 Less than 125/85 

6 – 12 Less than 120/80 

< 6 Less than 110/75 

Table [11] 

- Hypertension is divided into: 

1. Asymptomatic hypertension (we will not discuss its management) 

2. Symptomatic hypertension that we will discuss 

Symptomatic Hypertension: 

In general, the classification of symptomatic hypertension patients who need treatment is divided 

into two groups:  

- Ambulatory hypertension cases  

- Urgent hypertension cases 
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Table [12] 

Classification of Symptomatic Hypertension Cases 

Ambulatory Hypertension Cases:  

1. Hypertensive encephalopathy. 

2. Aortic dissection.  

3. Gestational eclampsia.  

4. Hypertension associated with acute myocardial infarction or acute lung edema.  

5. Cerebral hemorrhage.  

6. Pheochromocytoma.  

7. Excessive sympathetic dose administration.  

8. Effect between tyramine and monoamine oxidase (MAO) inhibitors.  

9. Rebound caused by abrupt discontinuation of a drug that lowers hypertension such as 

Clonidine.  

10. Hypertension cases around surgeries. 

Urgent Hypertension Cases: 

1. Accelerated and malignant hypertension. 

2. Diastolic blood pressure more than 130 mmHg. 

3. Hypertension associated with rapid deterioration of renal function.  

4. Persistent nasal bleeding. 
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- In cases of ambulatory hypertension: blood pressure should be controlled within an hour or 

less. The degree of risk in these cases is determined by the complications associated with 

hypertension and not the degree of hypertension. 

- In cases of urgent hypertension: blood pressure should be controlled within 24 hours or less 

due to a high risk of developing into one of the ambulatory hypertension cases. 

- Accelerated or malignant hypertension is defined as explicit hypertension associated with 

findings on the fundoscopy indicating retinopathy grade III (in acceleration) or grade IV (in 

malignancy). 

- According to the previous table, there may be some exaggeration in the classification of 

some cases within the ambulatory hypertension cases. Therefore, clinical trials should be 

used when estimating the speed with which the blood pressure should be reduced for each 

patient. However, very early treatment is better than starting late. 
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Table [13] 

Treatment of Ambulatory Hypertension 

First-Line Drugs: 

Sodium Nitroprusside: 

Initial dose: 0.5 mcg/Kg/min continuous intravenous infusion (1 mL of 50 mg solution of 

Sodium Nitroprusside in 250 ml Dextrose 5% containing 200 mcg). Add a beta blocker drug in 

case of aortic dissection. 

Repeated dose: Increase infusion rate 0.1-0.5 mcg/Kg/min every 5 minutes.  

End point: The level of systolic blood pressure is not less than 160 mmHg and diastolic blood 

pressure not less than 100 mmHg, or when a 25% decrease in initial pressure occurs with the 

disappearance of symptoms and signs of the clinical problem, with no evidence of decreased 

perfusion.  

In case of aortic dissection, the systolic blood pressure level should be around 100-110 mmHg, 

or the end point should be the point at which signs of decreased cerebral perfusion begin. 

Second-Line Drugs: 

Diazoxide: 

Initial dose: 1-3 mg/Kg intravenous push (maximum push 150 mg) every 5 minutes until 

reaching the maximum dose of 600 mg.  

Alternative dose system: Intravenous infusion of 15 mg/min (1 ml of solution containing 300 

mg Diazoxide of 20 ml) for a period of 20-30 minutes. This should be preceded by intravenous 

treatment with Propranolol at a dose of 0.02 mg/Kg.  
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End point: The level of systolic blood pressure is not less than 160 mmHg and diastolic blood 

pressure not less than 100 mmHg, or when a 25% decrease in initial pressure occurs with the 

disappearance of symptoms and signs of the clinical problem with no signs of decreased 

perfusion. 

Special Cases: 

1. Eclampsia: 

First-line drugs: Hydralazine. 

Initial dose: 5 mg IV push. 

Repeated dose: 5-10 mg IV push with intervals of 15-20 minutes. 

End point: When diastolic blood pressure reaches 90-100 mmHg. 

2. Seizures caused by pheochromocytoma or MAO inhibitors. 

First-line drugs: Sodium Nitroprusside. 

Initial dose: 0.5 mcg/Kg/min continuous intravenous infusion. 

Repeated dose: Increase infusion rate 0.1-0.5 mcg/Kg/min every 5 minutes. 

End point: The level of systolic blood pressure should not be lowered than 160 mmHg and 

diastolic blood pressure not less than 100 mmHg, or until there is a 25% decrease in initial 

blood pressure with the disappearance of signs and symptoms of the clinical problem and 

absence of signs of decreased perfusion. 

Second-line drugs: (Phentolamine) 

Initial dose: Continuous intravenous infusion at a rate of 0.1 to 2 mg/min. 

Alternative dose: Repeated IV infusion of 5 mg each. 

End point: A 25% reduction in initial blood pressure.  
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In cases of pheochromocytoma attacks, a beta blocker should be added while the Alpha 

blocker is still being given. 

3. Withdrawal (discontinuation) of Clonidine: 

First-line drugs: Clonidine. 

Initial dose: 0.2 mg PO. 

Repeated dose: 0.1 mg every hour up to a maximum limit 0.8 mg. 

End point: Systolic blood pressure should not be less than 160 mmHg and diastolic pressure 

not less than 100 mmHg, or until there is a 25% decrease in initial pressure with the 

disappearance of signs and symptoms of the clinical problem, with no evidence of decreased 

perfusion. 

Second-line drugs: Sodium Nitroprusside. 

Initial dose: 0.5 mcg/Kg/min continuous intravenous infusion. 

Repeated dose: Increase infusion rate 0.1-0.5 mcg/Kg/min every 5 minutes. 

End point: The level of systolic blood pressure should not be lowered than 160 mmHg and 

diastolic blood pressure not less than 100 mmHg, or until there is a 25% decrease in initial 

blood pressure with the disappearance of signs and symptoms of the clinical problem and 

absence of signs of decreased perfusion. 

Third-line drugs: Diazoxide. 

Initial dose: Intravenous infusion of 7.5 mg/min for a period of 20-30 minutes (0.5 ml of 

solution containing 300 mg Diazoxide in 20 ml). 

Alternative dose: Intravenous infusions of 50 mg every 5 minutes until the required lower 

blood pressure is reached or up to a maximum dose of 600 mg.  

End point: A 25% reduction in initial blood pressure. 
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Discussion: 

Ambulatory Hypertension Cases:  

The treatment described in the previous table includes the preferred sequential approach to treat 

ambulatory hypertension cases. It is based on the author's personal experience and a review of 

medical literature, but this approach has not been tested in a controlled future clinical trial.  

Most cases of ambulatory hypertension require admission to the intensive care unit, but treatment 

should begin in the emergency department. 

Blood pressure should be monitored continuously (a 20 inch capacity and 2 inch length catheter 

is often used and placed in the radial artery of the non-controlling tip), and it should be placed as 

soon as possible after the initiation of treatment.  

It is important to remember that the self-regulation cerebral perfusion in patients with chronic 

hypertension is synchronized upward and therefore they may develop decreased perfusion or 

cerebral ischemia at levels of pressure higher than that of normal people. 

Therefore, it is wise to reduce the initial arterial pressure by 25-30% of the patient's pressure 

before starting treatment, and care should be taken to avoid sudden pressure drop to values less 

than 150-160 mmHg for systolic blood pressure and 100 mmHg for diastolic blood pressure. If 

these levels do not lead to the disappearance of hypertension complications, then the blood 

pressure should be lowered more than that, but with caution. 

However, if these levels of pressure are associated with signs indicating a decreased perfusion 

(such as decreased urine output, or altered nervous function), then the blood pressure should be 

raised to 160-180 mmHg for systolic and 120 mmHg for diastolic pressure.  
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An exception of the previous levels is the case of acute aortic dissection, in which the systolic 

blood pressure should be reduced to 100-110 mmHg as long as the vital organs perfusion has not 

been affected. 

The preferred drug for immediate control of ambulatory hypertension cases is Sodium 

Nitroprusside, which is given as an intravenous infusion, as it affects quickly, and the maximum 

response to each increase in dose appears within minutes. Therefore, we start at a dose of 0.5 

mcg/Kg/min, then the infusion is increased at a rate of 0.1-0.5 mcg/Kg/min every 5 minutes until 

the desired drop in blood pressure is reached. The dose increase amount should be smaller as we 

get closer to the desired blood pressure. 

There are important personal differences in the response to Sodium Nitroprusside, so its effective 

levels range from 0.1-0.2 mcg/Kg/min to 8-10 mcg/Kg/min.  

Among the other pharmacokinetics favored by this drug is that its effective half-life is very short, 

and therefore if the cause of an excess drop in blood pressure can stop venous dripping, then the 

blood pressure will return to rise within a few minutes. Then, the infusion is repeated at a lower 

dose than the one that caused excessive drop in pressure.  

Diazoxide is considered an acceptable alternative to Sodium Nitroprusside intravenous infusion 

to manage ambulatory hypertension cases, but it is not considered the first choice as its 

pharmacokinetics do not allow to do a subtle and precise change in arterial blood pressure from a 

minute to another.  

While by using Nitroprusside, precise and subtle control of arterial blood pressure can be 

performed. The current used dose of Diazoxide is based on giving 15 mg/min through 
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intravenous infusion within 20-30 minutes or 50-150 mg intravenous push every 5 minutes until 

reaching the required blood pressure. 

This dose is less induced by hypotension than the original method which depends on giving a 

single dose of 300 mg. It is given as rapid intravenous push, and this method is no longer 

recommended now.  

But even by using the dose currently used, Diazoxide can cause an additional decrease in 

pressure, and reversing this decrease is more difficult than reversing the blood pressure drop 

caused by Sodium Nitroprusside. 

In addition, Diazoxide should not be used in patients with acute aortic dissection, acute 

myocardial ischemia, or lung edema.  

Some suggestions in the medical literature have emerged that the administration of Nifedipine 

sublingually, Labetalol intravenously, or Clonidine PO may be used in cases of ambulatory 

hypertension. These drugs have been registered in a small series of cases, but these cases were 

mostly urgent hypertension cases rather than ambulatory. 

The previous pages related to the management of ambulatory hypertension cases suggest some 

change in the initial treatment depending on the cause of hypertension. 

For instance, eclampsia is a special condition that must be easily diagnosed. Hydralazine is the 

specific drug for controlling blood pressure in such a case in addition to the use of Magnesium 

Sulfate to control the neuromuscular agitation, bearing in mind that the final management of 

gestational eclampsia is the birth of the child.  

In non-typical eclampsia that do not respond to Hydralazine, Sodium Nitroprusside may be tried. 



  72 

 

As for the cases of ambulatory hypertension resulting from pheochromocytoma, Clonidine 

withdrawal, or the effect between tyramine and MOA inhibitors, the best management for them 

is the use of Phentolamine, but these previous cases also respond as well to Sodium 

Nitroprusside, which is available more quickly than Phentolamine. 

Therefore, the inability to determine the cause of these cases immediately is not a problem. 

Clonidine withdrawal can also be treated by giving a loading dose of Clonidine. 

- Oral medications must be started for the final and long-term control of blood pressure. This 

should be done after the stabilization of blood pressure at the level required for several hours 

using the injection treatment. 

- Given the seriousness of the problem, treatment is started with the combination of several 

drugs. One of the beneficial contributions in this field is the use of Hydralazine with 

Propranolol or Labetalol. Captopril can be used in patients with renal failure, especially that 

it increases the blood flow in the kidneys selectively. 

- Some physicians choose the use of calcium blocker, such as Nifedipine, in the oral treatment 

regimen, especially in patients who have angina associated with hypertension. 

- But the role of calcium blockers in managing hypertension has not been clear yet, and 

calcium blockers have not been approved for this purpose by the Food and Drug 

Administration so far. Minoxidil can be useful in difficult cases, especially if the patient has 

a kidney disease. 

- For patients who have had an ambulatory hypertension case as a result of not compliant use 

of the drug, these patients can begin treatment again using the oral treatment method known 

by its effectiveness to control blood pressure (the treatment method that has proven its 

usefulness in compliant patients) . 
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Once the oral treatment method begins to give the desired results, we start to gradually 

reduce the medications used by injection, so that the required blood pressure is maintained. 

The pharmacokinetics of Sodium Nitroprusside, coupled with the constant monitoring of 

blood pressure within the artery in the intensive care unit, make the transition from treatment 

by injection to an oral treatment an easy matter. 
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Table [14] 

Treatment of Urgent Hypertension 

First-Line: Nifedipine 

Initial dose: 10 mg sublingually. 

Repeated dose: 10 mg sublingually or orally within 1-2 hours then every 6 hours. 

End point: Reduced blood pressure by 25-30% from initial pressure, with no evidence of 

decreased perfusion. 

Second-Line: Sodium Nitroprusside 

Initial dose: 0.1-0.2 mcg/Kg/min continuous intravenous infusion. 

Repeated dose: Increase infusion rate at 0.1 mcg/Kg/min every 10-15 minutes. 

End point: Reduced blood pressure by 25-30% without evidence of decreased perfusion. 

Third-Line: Diazoxide 

Initial dose: 20 mg IV push. 

Repeated dose: 40 mg IV push every 10 minutes until the maximum dose (300 mg). 

End point: Reduced blood pressure by 25-30% from initial pressure without evidence of 

decreased perfusion. 

Fourth-Line: Labetalol 

Initial dose: 20 mg IV push. 

Repeated dose: 40 mg IV push every 10 minutes until the maximum dose (300 mg). 

End point: Reduced blood pressure by 25-30% from initial pressure without evidence of 

decreased perfusion. 
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Discussion: 

Urgent Hypertension Cases:  

- The need to control blood pressure in urgent hypertension cases is not quite immediate as in 

the ambulatory cases, but these urgent cases require the initiation of treatment in the 

emergency department before admission to the hospital. 

- Many physicians manage urgent hypertension cases in a similar way to that used in 

ambulatory hypertension cases where they start treatment with Sodium Nitroprusside or 

Diazoxide intravenously. An arterial line is placed for monitoring and the patient is admitted 

to the intensive care unit after controlling the blood pressure with intravenous therapy. 

For long-term management, the patient is switched to the various oral drug therapy. 

- The greatest problem in ambulatory hypertension cases is the complications of hypertension 

more than the degree of hypertension. In contrast, the greatest problem in urgent 

hypertension cases is the degree of hypertension and the prevention of complications. 

- The physician must take care of all the complications. The ones caused by hypertension on 

one hand and the others that may result from the excessive reduction of blood pressure on the 

other hand. 

Therefore, in urgent hypertension cases, treatment should aim to reduce blood pressure by 

25-30% gradually within 12-24 hours to reduce the possibility of an excessive drop in blood 

pressure. 

- When using Sodium Nitroprusside we start at a dose of 0.1-0.2 mcg/Kg/min and wait 15 

minutes at each level of the dose, then increase the dose by 0.1 mcg/Kg/min each time, (i.e. 

start with a dose of 0.1-0.2 mcg/Kg/min and continue this dose for 15 minutes then increase 

the dose to 0.2-0.3 mcg/Kg/min …). 
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- When using Diazoxide:  

Give 50 mg in one push (intravenous push) or give a dose of 7.5-10 mg/min intravenous drip. 

- Nifedipine, which is given orally or sublingually, is a fascinating alternative to the two 

previous drugs in managing urgent hypertension cases, and the author considers it as the first 

choice when treating these conditions. 

- A recent prospective study has shown that Nifedipine can be compared with intravenous 

Nitroprusside either in terms of controlling blood pressure or in terms of morbidity. 

- Nifedipine is preferred because it is used simply and easily, and it can solve the problem 

quickly. When giving Nifedipine, there’s no need to admit the patient to the intensive care 

unit. 

However, these patients still need to be admitted to the hospital in order to establish a long-

term management system for them. 

- Nifedipine is given at a dose of 10 mg orally. This dose is repeated every 1-2 hours, then at 

intervals of 6 hours between every two doses, until the desired decrease in arterial pressure is 

reached or until a dose of 60 mg is reached. 

- A faster starting effect can be obtained if the initial dose is administered in liquid form inside 

the mouth. 

- In clinical trials, most patients responded to a 20 mg dose of Nifedipine and none of them 

experienced hypotension that needed treatment. 

- However, the Federal Food and Drug Administration has not yet agreed to use Nifedipine for 

this purpose (i.e. as an ambulatory antihypertensive drug). 

- There are some new hopes about the use of Labetalol (a common beta and alpha blocker) in 

urgent hypertension cases, but it is unlikely that one advantage overcomes the advantages of 
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Sodium Nitroprusside, Diazoxide, or Nifedipine. In addition to that, the experimental 

experience of using Labetalol is much smaller than that of the three listed drugs. 

- Labetalol can be given by intravenous infusion at a rate of 2 mg/min or by intermittent 

intravenous infusions, each given within two minutes. When using the repeated infusions 

method, the first dose is 20 mg and the subsequent doses 40 mg and 80 mg given at intervals 

of 10 minutes until we reach the required blood pressure or until we reach a maximum dose 

of 300 mg. 

- In a controlled study during which the intermittent intravenous infusion technique was used, 

there was no drop in blood pressure and there was no response in 2 out of 17 patients. 

- The effect of Labetalol beta-blocker reduces the possibility of reflex tachycardia when used, 

but increases the likelihood of heart failure or slowing the heart rhythm. 

- The author believes that Labetalol should be monitored in the intensive care unit just like the 

Sodium Nitroprusside or Diazoxide. It has a greater possibility to cause side effects. As it 

does not provide any additional advantages more than the advantages of other comparison 

methods that have been tested more than it in this field. 

- As soon as the blood pressure stabilizes at the required level for several hours using the 

intensive treatment regimen, oral treatment with multiple oral medications is initiated in a 

similar way to that previously described in ambulatory hypertension cases. 
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Summary 

The cases discussed in this work are so important for both internists and doctors who work in 

general medicine. 

And we talk the management-evaluating patients in the emergency department and the general 

treatment measures to save them. 

Then we talk the management in the hospital and in the intensive care unit. 
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