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Enclosure



�CARDIOVASCULAR SYSTEM



The cardiovascular system consists of the heart and blood vessels.  The blood vessels are hollow tubes that transport blood throughout the body.  The system is responsible for getting oxygenated (oxygen-containing) blood to every cell in the body and for returning the oxygen-depleted (or partially oxygenated) blood to the heart. 



What are the 3 types of blood vessels? 

Arteries, veins, and capillaries are the 3 types of blood vessels.

arteries carry blood away from the heart.  

Are much thicker than veins and have more elastic walls.  

The pulse is a measurement of heart rate felt as a contraction of artery in wrist.

Blood pressure is commonly measured at the brachial artery of the arm by means of a blood pressure cuff (sphygmomanometer) and stethoscope.

The higher or systolic pressure is a measurement of the force of the blood on the artery walls as the heart ventricles contract. The lower or diastolic pressure is a measurement of the force when the ventricles relax.  For BP of 120/70, 120 = systolic pressure, 70 = diastolic pressure.  The elasticity of arteries prevents the blood pressure from dropping to zero between heart contractions.  

There are large, medium, and small arteries and even smaller arteries called arterioles.



The aorta is the largest artery in the body.  It has 4 subdivisions:  

ascending aorta (which gives rise to the left and right coronary arteries).

aortic arch (which gives rise to the large arterial trunks that supply the head and arms).

descending or thoracic aorta (which supplies the lungs).

abdominal aorta (which supplies the abdominal and pelvic organs and the legs).



veins - thin-walled vessels that carry blood toward the heart. Vein walls have few elastic fibers but do have valves that help keep the blood from pooling in the legs due to gravity.  When the valves break down, varicose veins develop, and clots may form because the blood stagnates in the legs.  Small veins are called venules.  The blood pressure in the veins is much lower than that in the arteries.



capillaries - very thin and fragile web-like microscopic vessels that connect arteries to veins.  Bruises are usually due to ruptured capillaries.  Capillaries are so thin that red blood cells must move through them in single file.



What is the structure of the heart?

The heart is a hollow organ made almost entirely of muscle.  The average adult heart is the size of a clenched fist (12cm.x 24cm.), with 2/3 lying in the left side of the chest.  It weighs about 310 grams (11 ounces).  It lies in the mediastinum, a space between the lungs that contains the heart, major blood vessels, bronchi, and part of the digestive tract.  There are 4 hollow chambers of the heart: 

left atrium (or left auricle)

left ventricle

right atrium (or right auricle)

right ventricle.  

The 2 atria, which are at the top of the heart, receive venous blood—the left atrium receives oxygenated blood from the lungs via the pulmonary veins, and the right atrium receives deoxygenated blood from the rest of the body.  A septum or wall separates the left side of the heart (atrium and ventricle) from the right side of the heart.



Blood enters the right atrium from the 2 largest veins in the body, the inferior vena cava, which collects blood from the lower part of the body, and the superior vena cava, which collects blood from the upper part of the body.  



How does the heart work?

The heart is a pump that contracts 70- 80 times a minute and pumps 4300 gallons of blood a day.  The heart rate is controlled by nerves that go to the heart.  



The heart participates in 2 separate closed circulations, the pulmonary, delivering blood to the capillaries of the lungs by the action of the right heart, and the systemic, supplying blood to all other body tissues by the action of the left heart.



The lungs transmit oxygen from the air to hemoglobin in the red blood cells and remove carbon dioxide from the blood cells and breathe it out.  The oxygenated blood goes from the lungs through the pulmonary veins to the heart.  The heart sends this blood throughout the body through the arteries to every cell and receives the partially oxygenated blood containing carbon dioxide back through the veins.  The force of the left ventricle can be felt on the left side of the chest.



The heart then pumps the oxygen-depleted blood back to the lungs through the pulmonary arteries, where the blood again picks up oxygen.  This course of the blood to the lungs and back completes the cycle of the circulatory system. 



What supplies the heart muscle with oxygen?

The heart has its own blood supply, the left and right coronary arteries, which come off the aorta just above the aortic valve and thus provide very oxygen-rich blood to the heart.  The main branches of the left coronary artery are the circumflex and interventricular arteries.  The coronary sinus is the main vein that carries blood from heart muscle back to the right atrium.



What are the heart valves?

The flow of blood from each chamber is controlled by a valve. As the valves open and close, they produce the characteristic lub-dub sounds heard with a stethoscope.  

mitral valve - between the left atrium and left ventricle

aortic valve - between the left ventricle and the aorta

tricuspid valve - between the right atrium and the right ventricle 

pulmonary valve - between the right ventricle and the pulmonary artery. 



What are common valvular problems?

Valvular stenosis - a valve narrowed by disease.  The blood pools behind a stenotic valve because of resistance to flow.  The heart chamber in which the blood pools then becomes dilated or the muscle hypertrophies (enlarges) and the wall becomes thicker.  For example, in mitral stenosis, the left atrium dilates.  In aortic stenosis, the left ventricle hypertrophies. 



Valvular regurgitation or insufficiency or incompetence - a valve distorted so that it closes incompletely.  In aortic insufficiency, some of the blood that entered the aorta from the left ventricle flows back into the left ventricle.  The left ventricle has to work extra hard to pump the same blood out twice, so it enlarges over time.  Both stenosis and regurgitation may be present in the same valve.



What are the causes of valvular disease?

congenital defects 

rheumatic fever and bacterial endocarditis 

degenerative changes 

Rheumatic fever remains a common cause, but myocardial infarction is now the most common cause of mitral insufficiency.  Rheumatic fever and syphilis were formerly the most common causes of aortic insufficiency (AI), but hereditary degenerative changes of the aorta now are a common cause.  Tricuspid insufficiency is usually due to severe lung disease or pulmonary stenosis.  Aortic stenosis may be due to rheumatic fever, may be congenital, or may be due to scarring and calcium in the aortic valve leaflets in the elderly.



What is rheumatic fever?

Rheumatic fever is a (usually) childhood illness that sometimes occurs after untreated strep throat (group A streptococcal throat infection).  Can affect the heart (producing pancarditis, inflammation of all layers of the heart), joints (arthralgia or joint pain of multiple joints), brain (Sydenham’s chorea), or skin (characteristic rash called erythema marginatum).  Heart involvement may be temporary or permanent.



What are the findings in valvular disease?

When valves are abnormal, heart sounds may be abnormal.  There may be an extra sound called a murmur.  The type and location of abnormal heart sounds often suggest a specific diagnosis, such as mitral stenosis.  The signs and symptoms vary widely, depending on type, severity, duration, etc.  The diagnosis may be made by stethoscope, echocardiography, cardiac catheterization, or angiography.



Valve replacement surgery removes the damaged heart valve and replaces it with a prosthetic device, an artificial valve that may be made of plastic, metal, and cloth or animal tissue. 



What are the layers of the heart?

endocardium  - tissue lining the inside of the heart

myocardium  - muscle layer of the heart

pericardium  - outer covering of the heart

Any or all layers may undergo inflammation --- called endocarditis, myocarditis, and pericarditis, respectively.  When all layers are inflamed, it is called pancarditis.



What is pericarditis and what causes it?

Pericarditis is an inflammation of the outer covering of the heart - acute or chronic.  There are 2 layers of pericardial tissue, and fluid may form between them and either fluid or adhesions may compress the heart.  If fluid accumulates rapidly, there may be cardiac tamponade—similar to shock—because the ventricles are compressed and become unable to pump adequately. 



Some causes of pericarditis:

infection, such as AIDS or other virus

cancer from an adjacent area

myocardial infarction

trauma

rheumatoid arthritis

lupus erythematosus

renal failure.

In chronic pericarditis, fibrous adhesions may compress the heart and interfere with its function, and the pericardium, which is not necessary for life, may need to be removed.



What is endocarditis and what causes it?

Endocarditis is an inflammation (often bacterial) of the endocardium and heart valves.  Abnormal or damaged valves, such as those affected by rheumatic fever, are most susceptible.  Also occurs in those with artificial heart valves, in congenital heart disease, and in injecting drug users.  



When infection occurs, accumulations of bacteria and blood (called vegetations) form on the valves and can break loose and travel through the bloodstream as emboli to vital organs and block arteries causing, e.g., stroke.  Treatment usually consists of at least 2 weeks of high-dose intravenous antibiotics.



How are the residuals of endocarditis and percarditis rated?

Since they may result in any of a variety of cardiac signs and symptoms, including heart failure, they are rated on the same criteria as arteriosclerotic heart disease and other major types of heart disease.



What are the general symptoms of heart disease?

As seen in the evaluation criteria for most types of heart disease, symptoms include dyspnea, fatigue, angina, dizziness (or lightheadedness), fainting (or syncope).  However, each symptom could have another cause.  For example, dyspnea might be due to lung disease, and dizziness to inner ear disease.  We therefore require documentation that a specific disease is responsible for the symptoms.



What is arteriosclerosis?

Arteriosclerosis is the generic name for a group of diseases characterized by thickening of the walls of arteries by fatty deposits called plaques.  The plaques narrow the lumen of the arteries, and the arterial walls lose their ability to stretch.  



The types of arteriosclerosis are:

atherosclerosis - the most common  type - affects large and medium-sized arteries.  Is the underlying cause of most coronary artery disease, aortic aneurysm, peripheral vascular disease, and stroke

Monckeberg’s sclerosis, in which there is a heavy deposit of calcium in the muscular wall of arteries.  It is usually clinically insignificant.

arteriolosclerosis, which is arteriosclerosis of the arterioles (the smaller arteries).



For rating purposes, arteriosclerosis and atherosclerosis can be considered the same thing.  



How do we rate generalized arteriosclerosis, since there is no longer a code for it?

The effects of generalized arteriosclerosis are widespread.  Many diagnostic codes, such as DC 7005, arteriosclerotic heart disease, DC 7114, arteriosclerosis obliterans, and DC 9305, multi-infarct dementia associated with cerebral arteriosclerosis, can be used to evaluate arteriosclerosis, depending on the specific organs involved.



What are papillary muscles and chordae tendinae?

Both ventricles contain finger-like projections of muscle bundles called papillary muscles.  They are attached to the valves by fibrous cords called chordae tendinae.  



At times one of these cords may rupture, possibly from arteriosclerosis, and mitral prolapse may result due to distortion of the valve.  Therefore, arteriosclerotic heart disease (ASHD) may be a cause of mitral prolapse. 



What is coronary artery disease (CAD)?

CAD is the most common type of heart disease.  The coronary arteries can be affected by atherosclerosis in several ways. 

become progressively hardened and narrowed. 

become completely blocked (by plaque or a blood clot)  (A clot can occur because fatty plaques produce an irregular wall.).

wall becomes stretched, and an aneurysm develops.  



Myocardial ischemia is the result of a decrease in coronary artery blood flow so great that the heart muscle doesn’t get sufficient oxygen.  When ischemia develops, there may be no symptoms (silent ischemia), but angina or angina pectoris (chest pain), shortness of breath, or a myocardial infarction may occur.  Ischemic heart disease (IHD) is another name for myocardial ischemia.  It may be due to:

disease of the coronary arteries resulting in insufficient blood to supply the heart muscle. 

myocardopathy or other condition where the heart muscle is enlarged so much that the coronary arteries, even if not severely narrowed, may be unable to supply the myocardium adequately because of its size.  



What is angina?

Angina is a type of pain usually described as pressure, heaviness, tightness, or squeezing beneath the sternum.  It usually lasts only a few minutes.  Sometimes it radiates to the arms, shoulders, neck, or jaw.  Normally, it occurs on exertion, on entering cold air, or with emotional stress.  Symptoms usually develop only after a coronary artery is narrowed to less than 30% of its original size.  However, spasm of a coronary artery (vasospasm) can also cause angina.  Disease in and around the aortic valve can also cause angina because the aortic valve is near the entrance to the coronary arteries.  



Once established, the pattern of angina usually stays the same.  Unstable angina means the pain has become more severe, more frequent, or occurs with less exertion or at rest.  It usually indicates a rapid progression of CAD.

Variant angina is characterized by pain at rest, rather than on exertion.  



IHD is a presumptive condition for SC in former prisoners of war who had edema of the ankle, legs, or feet during captivity (note under 38 CFR 3. 309(c)).  



It is likely that the edema and later heart disease in former POW’s are related to severe malnutrition, particularly beriberi, but this has not been proven.  Despite the note stating that beriberi heart disease includes IHD, there is NO requirement that beriberi be diagnosed at any time during service or after in a former POW to grant SC for IHD.  The only requirements are edema of the lower extremities during captivity and current IHD.  The IHD maybe called arteriosclerotic heart disease, coronary artery disease, myocardial infarction, etc.  



Remember, however, if a former POW is presumptively service-connected for ischemic heart disease (IHD), even if the IHD is ASHD, there is no basis to SC arteriosclerosis affecting any other part of the body, such as CVA, peripheral vascular disease, or aortic aneurysm. 



How is CAD diagnosed?

For rating purposes, we require documentation of CAD.  This may be based on:

ECG (electrocardiogram, also abbreviated EKG) findings,

treadmill exercise testing (with or without a thallium scan), or 

cardiac catheterization and angiography - the “gold standard” - but not always necessary.  



A clinical diagnosis of CAD without evidence on one of these tests is not sufficient for rating purposes because chest pain resembling angina has many possible causes other than heart disease.



What are the risk factors for CAD?

Hypertension, male sex, high blood cholesterol, smoking, advancing age, obesity, diabetes, sedentary lifestyle, hereditary factors. 



If surgery is necessary, what types are used to treat CAD ?

Bypass surgery or coronary artery bypass surgery or grafting (CABG) For those with disabling angina who can’t be well-controlled by medical treatment. 

A piece of a blood vessel, often from the chest (internal thoracic artery) or leg (saphenous vein) is removed and grafted between the aorta and the blocked artery, bypassing the blocked area.  It may require use of a heart-lung machine, but recently some have been done without it (called off-pump CABG).  This is used when a minimally invasive direct CABG (known as MIDCAB) is done.  



Coronary artery (transluminal or balloon) angioplasty (often called percutaneous transluminal coronary angioplasty (PTCA)

Involves passing a fine catheter through an artery into the aorta and then into the blocked area of a coronary artery.  The catheter has a balloon-like tip that is inflated to widen the artery and allow more blood to flow through.  It is performed under local anesthesia and does not require use of a heart-lung machine.

Variations include 

use of a tiny drill to clear away plaques 

laser ablation (removal), in which a fiberoptic catheter is inserted into the artery and a laser beam is used to clear the plaque.

The wall of a coronary artery is often weak at the site where angioplasty was performed.  Therefore, at times a stent, in the form of a metal coil, a cylindrical mesh, etc., which acts as a strut or scaffold, is inserted into a coronary artery to keep it from collapsing after angioplasty has been performed.  



What is a myocardial infarction (MI)?

A myocardial infarction or “heart attack” or coronary occlusion or coronary thrombosis results when an area of heart wall muscle dies due to lack of oxygen.  Most result from CAD.  An MI may occur when an artery becomes completely blocked by plaque or by a thrombus (clot).



For rating purposes (under DC 7006), what serves as documentation of an MI?  This is ordinarily based on one or more of the following:

EKG findings

cardiac enzyme elevation

special studies, such as radionuclide imaging.  



How do we rate CAD (also called coronary heart disease (CHD) or arteriosclerotic heart disease (AHSD)?

CAD is rated under one of several codes, depending on whether a myocardial infarction has occurred or not, and whether surgery, such as a bypass procedure, has been performed.  In some cases, a complication, such as an arrhythmia, may be the primary disability that requires rating.



Usually CAD causes angina on exertion or with stress.  For evaluating CAD with angina, we use DC 7005 and evaluate based on one of several criteria.  The basic criteria for evaluating most types of heart disease are METs values.



What are METs (metabolic equivalents)?

The principle behind using METS to assess heart disease is that the capacity of muscles to exercise depends on the ability of the cardiovascular system to deliver oxygen to the muscle.  Therefore, measuring the exercise capacity can also measure how well the cardiovascular system performs.  If the heart can’t deliver enough oxygen to allow various activities without symptoms developing, it is not functioning normally.



The most accurate way to measure exercise capacity is to determine the amount of oxygen, in liters per minute, transported from the lungs and used by skeletal muscle at peak effort.  However, directly measuring the oxygen uptake on exercise is impractical, so we use multiples of the resting oxygen consumption or METs to determine the energy cost of physical activity.  



One MET is the energy cost of standing quietly at rest and represents an oxygen uptake of 3.5 milliliters per kilogram of body weight per minute.  

This is the resting energy requirement.  With progressive activity, the number of METs required progressively increases.  Two METs require twice the resting energy cost, and so on.  For example:

A workload of three METs represents such activities as level walking, driving, and very light calisthenics.  

A workload of greater than three METs but not greater than five METs represents such activities as walking two and a half miles per hour, social dancing, light carpentry, etc.  



How are METs measured?

METs are measured by means of a treadmill exercise test (exercise tolerance test, stress test), the most widely used test for diagnosing coronary artery disease and assessing the ability of the coronary circulation to deliver oxygen according to the metabolic needs of the myocardium.  



In this test, a patient is connected to an EKG monitor and asked to walk on a treadmill (or sometimes peddle a stationary bicycle or climb steps).  The test ends when heart symptoms develop or the EKG shows ischemia.  At times the test will be positive for CAD even though the person has been free of symptoms.

       Some patients cannot tolerate a treadmill test because of medical problems such as:

unstable angina with pain at rest

advanced atrioventricular heart block

uncontrolled hypertension.  

For those cases, the following alternative criteria can be used to rate:

cardiac hypertrophy or dilatation

decreased left ventricular ejection fraction

congestive heart failure.  



[If unable to use a treadmill or bicycle because of orthopedic or neurologic problems, etc., a pharmacologic (non-exercise) stress test, in which drugs that stress the heart are injected, may be used instead.]



If none of the alternative criteria is present, and a treadmill test cannot be done for medical reasons, we will accept the examiner's estimation of the level of activity, expressed in METs, and supported by examples of specific activities, such as slow stair climbing, or shoveling snow, that result in dyspnea, fatigue, angina, dizziness, or syncope.  



Are METs the determining factor in rating if other findings support a higher evaluation?  For example, the examiner shows METs as 7, which would be a 30% evaluation, and also reports left ventricular dysfunction with an ejection fraction of 50%, which would warrant a 60% evaluation.  No, the criteria more beneficial to the veteran should be used.  The criteria have equal weight.  In the example, the correct rating would be 60% based on the left ventricular ejection fraction.



Old system - NYHA classification. The NYHA classification, a somewhat subjective older method of classification, is not a sensitive measure of health-related quality of life.  



What are the alternative criteria for evaluating CAD?

Left ventricular ejection fraction:

Represents the force with which a ventricle ejects blood from the heart with each beat of the heart.  

Normal ejection fraction is 55-65%.  The lower the number, the harder the heart has to work to supply the body with sufficient oxygen.  

Measured by using radionuclide ventriculography—a MUGA scan (multi-gated acquisition scan).  In this process, a radioactive substance (technetium-99m) is injected into a vein, and the radioactive material is traced to determine the ejection fraction. 

2.  Cardiac hypertrophy or dilatation shown on EKG, echocardiogram, or X-ray.

3.  Congestive heart failure (CHF).  When the heart muscle is damaged due to CAD or MI’s, it may enlarge or hypertrophy as the undamaged areas work harder.  Beyond a certain point, the result is decreased pumping ability and heart failure.



Do we require that an exam provide a METs assessment plus an ejection fraction measurement plus an X-ray to evaluate heart disease properly?  No.  Ordinarily, if you have an ejection fraction that warrants 60 or 100%, you can rate on that.  If you have a treadmill test with METs, you can rate on that.  If there is CHF, you can rate at 60 or 100% based on that.  If there is heart enlargement on X-ray, you can rate at a minimum of 30% based on that, but you should also have a METs assessment in case it warrants a higher evaluation.



What is congestive heart failure (CHF)?

CHF is a decrease in the heart’s ability to pump an adequate amount of blood.  It occurs when the heart muscle is damaged or overworked. With less blood leaving the heart, blood returning to the heart gets backed up and fluid collects in the lungs and liver and can seep into surrounding tissues and cause edema.



Some causes of heart failure are:  

arteriosclerotic heart disease (CAD), myocardial infarction

hypertension

cardiomyopathy

hyperthyroidism - note that cardiac signs and symptoms are prominent findings in this disease

valvular heart disease

arrhythmias

chronic lung disease.



Effects of CHF:

The heart doesn’t stop pumping, as in cardiac arrest.  

Blood pools in the veins, especially the legs and ankles, causing edema.

Fluid backs up into the lungs, causing pulmonary edema with dyspnea (shortness of breath), orthopnea (shortness of breath on lying down), cough, and pleural effusion (fluid in the pleural space surrounding the lungs).  

There may be weight gain and abdominal fluid, and the liver may enlarge because of congestion.  Pleural effusion may develop.

The heart rate is usually rapid, as the heart tries to compensate for ineffective pumping by speeding up, and the heart is usually enlarged.  

Easy fatigue and weakness occur.  



In right-sided heart failure, fluid backs up into the body from the right atrium, leading to edema of the legs, enlarged liver, etc.  In left-sided heart failure, fluid backs into the lungs from the left atrium causing pulmonary edema or congestion.  Left-sided and right-sided heart failure almost always occur together, but failure of one side may predominate.



The five-year survival rate in someone with congestive heart failure is 50%.



How do we rate CHF?

As the survival rate indicates, CHF is a serious heart problem and is rated accordingly, at 60% if there has been more than one episode of CHF in the past year, and at 100% if there is chronic CHF.



If both SC RHD and non-SC ASHD are present, ask for a medical opinion as to which condition is causing the current signs and symptoms.  Mitral stenosis was formerly diagnosed casually, often in anyone who had had RF (and sometimes in those who had not) who had a murmur.  Murmur alone is not indicative of disability.  



When is cardiac transplantation carried out?

When end stage heart disease of various types does not respond to treatment, and the patient is in good health otherwise, cardiac transplantation may be recommended.  



How often are cardiac transplants done, and how successful are they?

The first human heart transplant was December, 1967.  The one year survival rate is 82.5%; at 4 years it is 70.5%.  About 85% return to work, school, etc.  The greatest risks of cardiac transplant are from rejection or infection.  



What types of heart disease may lead to cardiac or heart/lung transplants?

Cardiomyopathy, severe CAD, and congenital heart defects are the most common reasons for cardiac transplants.



Heart/lung transplants are most often done for severe pulmonary hypertension and a congenital heart disease that causes similar findings.  



Combined heart and lung transplants have been done since 1981.  About 60% of heart/lung transplants live at least 1 year after surgery.



What happens after cardiac transplant surgery?

Immune cells recognize the transplanted organ(s) as different from the rest of the body and attempt to destroy it; this is called rejection.  If left alone, the immune system would damage the cells of a new heart and eventually destroy it. 



To prevent rejection, patients receive immunosuppressants, drugs that suppress the immune system so that the new organ is not damaged.  The three main drugs now used are cyclosporine, azathioprine, and prednisone.  Side effects may include hypertension, fluid retention, tremors, excess hair growth, osteoporosis, lymphoma, and kidney damage. 



Without an active enough immune system, a patient can easily develop severe infections.  For this reason, medications to fight infections are also prescribed. 



Biopsies of the heart muscle are usually performed weekly for the first 3 to 6 weeks, every 3 months for the first year, and yearly thereafter. 



The transplanted heart beats faster and responds more slowly to exercise than a normal heart.  About half of people with cardiac transplants develop CAD, and up to half develop lung problems.  



What is cor pulmonale?

Cor pulmonale is enlargement or hypertrophy of the right ventricle due to pulmonary hypertension (elevated blood pressure in the lungs).  It is a complication of disorders that slow or block blood flow in the lungs.  



Clinically, it presents as right heart failure, with edema of the legs, enlarged liver, pleural effusion, etc.  It may develop acutely (e.g., due to a pulmonary embolus) or slowly, due to pulmonary disease such as COPD or heart disease such as mitral valvular disease.  



Normally, the right side of the heart is weaker than the left side.  The blood pressure in the pulmonary arteries is therefore lower than the blood pressure in arteries elsewhere.  In severe lung disease such as emphysema, it becomes harder for the heart to pump blood through the lungs, so the pressure in the lungs increases and the heart works harder.  The right side of the heart enlarges to compensate, but right-sided heart failure usually develops.  



What are the causes of cor pulmonale?

pulmonary arterial obstruction (acute or chronic pulmonary emboli).

obstructive lung diseases (emphysema, chronic bronchitis, bronchiectasis, cystic fibrosis, pulmonary fibrosis).

obstruction of the pulmonary veins (pulmonary veno-occlusive disease, sickle cell disease, some chemotherapeutic agents).

chest wall diseases:  kyphoscoliosis, thoracoplasty. 

surgery that removes extensive amounts of lung tissue.

chronic high altitude sickness.

primary pulmonary hypertension (a condition in which the blood vessels in the lung narrow and become blocked without other lung diseases being present). Its cause is unknown.

certain heart diseases - mitral stenosis or atrial septal defect (a congenital heart abnormality).

neuromuscular diseases.

obstructive sleep apnea. 



About 85% of people with cor pulmonale have COPD, and about 25% of people with COPD eventually develop cor pulmonale.



What is the course of cor pulmonale?

It is incurable, with the possible exception of lung transplants.  Many will live 10 or 15 years after diagnosis with slowly increasing disability. 



Diagnosis of cor pulmonale

clinical examination.

EKG.

echocardiography showing increased right ventricular size and wall thickness. 

right heart catheterization which demonstrates elevated right atrial, ventricular and pulmonary artery pressures. 



What are the signs and symptoms of cor pulmonale?

productive cough

dyspnea on exertion

wheezing

fatigue and weakness

distended neck veins

enlarged tender liver

fluid retention and swelling in the lower limbs



How do we rate cor pulmonale?  Per the note at beginning of § 4.104, cor pulmonale, although it is a heart problem, is evaluated in the respiratory system under the pulmonary condition causing it.



What are the nerve supply and conduction system of the heart/

The nervous system of the heart, including the special conduction system that regulates the heartbeat, is made up of fibers from both sympathetic and parasympathetic nerves from the autonomic nervous system.  It consists of:

sinoatrial (SA) node (or sinus node)

atrioventricular (AV) node

atrioventricular Bundle of His



The heartbeat starts in the wall of the right atrium in the SA node, also called the natural pacemaker of the heart.  The AV node is also in the wall of the right atrium, some distance from the SA node, near the bottom of the atrium.  The atrioventricular bundle of His is in the interventricular septum.  It divides into left and right bundle branches.  The Purkinje fibers are the conducting fibers that innervate the myocardium.  



The signal for the heartbeat starts in the SA node, progresses to the AV node, and goes through the bundle of His and Purkinje fibers, which send an electrical impulse to the ventricles.  Heart rate is also influenced by the sympathetic nervous system hormones epinephrine (adrenaline) and norepinephrine (noradrenaline).



The normal heart rate is 60-100 beats per minute, although athletes may have lower rates.  When the heart rate is inappropriately fast (tachycardia = >100 beats per minute) or slow (bradycardia = <60 beats per minute) or when the electrical impulses travel in abnormal pathways, the heartbeat is considered to have an abnormal rhythm (arrhythmia).  Abnormal rhythms may be regular or irregular.



What are the basic causes of arrhythmias?

The heartbeat begins somewhere other than the SA (sinus) node.

The SA node develops an abnormal rate or rhythm.

There is a heart block.  



What are the specific causes of arrhythmias?

The main causes are heart disease, particularly CAD, valvular heart disease, and heart failure.  



At times, no underlying heart disease or other cause is found.  Arrhythmias that arise without heart disease may be related to stress, tobacco, caffeine, diet pills, and certain cough and cold medicines.



There are supraventricular, ventricular, and atrioventricular types.  Those arising in the ventricles are usually more serious.  Most people have experienced sinus arrhythmia, which is a normal change in heart rate, particularly common in children, during inspiration.  In sinus tachycardia, the heart rate is fast because the sinus node sends out the signal faster than usual.  Simple exercise can lead to sinus tachycardia, as can thyroid disease.



How are arrhythmias diagnosed?

Arrhythmias are usually diagnosed on an EKG.  When there are symptoms of an arrhythmia, such as palpitations or fainting, and the routine EKG is normal, a continuous 24-hour EKG recording (Holter monitor) may be used while the individual carries out his or her normal activities.



What are the supraventricular arrhythmias?

Atrial ectopic beat or premature atrial (or supraventricular) contraction (PAC) 

PAC is an extra heartbeat before the next regular heartbeat.  It is caused by early electrical activation of the atria.  They occur in healthy people and rarely cause symptoms. 



Paroxysmal atrial (or supraventricular) tachycardia (SVT or PAT)

Regular, rapid (160 to 200 beats per minute) heart rate.

Sudden onset and stop.

Due to a series of early beats in the atria.

May last a few minutes or up to many hours.

Uncomfortable palpitations occur and sometimes weakness.  

Usually, the heart is otherwise normal.



Atrial fibrillation and atrial flutter

Extremely rapid atrial contractions (400 to 600 times/minute) that cause the ventricles to contract faster and less efficiently than normal (170 to 200 times/minute).

May be intermittent or persistent.

In flutter, the atrial and ventricular rhythms usually are rapid but regular.  

In fibrillation, the atrial rhythm is irregular, so the ventricular rhythm is also irregular.

In both, the ventricles beat more slowly than the atria because the atrioventricular node and the bundle of His can't conduct electrical impulses at such a fast rate.  

Because of the rapid ventricular rate, inadequate amounts of blood are pumped, blood pressure falls, and heart failure may occur.  

May occur without heart disease but may be due to rheumatic heart disease, CAD, hypertension, alcohol abuse, or hyperthyroidism.



When atrial fibrillation is present, blood inside the atria may stagnate and clot.  Pieces of the clot may break off, pass into the ventricle, and go out into the general circulation (or lungs), where they may block a smaller artery (as emboli).  An embolism to the brain may cause a stroke.  Individuals with atrial fibrillation are often maintained on anticoagulants to prevent such events.



What is Wolff-Parkinson-White (WPW) syndrome?

WPW syndrome is an abnormal heart rhythm in which electrical impulses are conducted along an extra pathway that is present from birth.  It causes occasional episodes of a very rapid heart rate with palpitations.  It may show up as early as the first year of life or as late as age 60.  If it is service-connected, DC 7010 would be the appropriate code for rating.



What are the ventricular arrhythmias? 

Ventricular ectopic beat, or premature ventricular contraction or complex (PVC), or ventricular extra-systole:

An extra heartbeat caused by electrical activation of the ventricles before the normal heartbeat.  The heart then seems to pause until the next beat.  

Are common, occurring occasionally in almost everyone.

When they occur frequently in a person who has heart failure or aortic stenosis or who has had a heart attack, they may be followed by more dangerous arrhythmias such as ventricular fibrillation, which can cause sudden death. 

The main symptom is feeling a strong or skipped beat.



Ventricular tachycardia:  

Is a ventricular rate of at least 120 beats per minute triggered in the ventricles, usually with palpitations.  Transient is not as significant as sustained.



Sustained ventricular tachycardia 

Ventricular tachycardia lasting at least 30 seconds. 

Occurs in various heart diseases, commonly weeks or months after a heart attack.

Often requires emergency treatment because the ventricles can't fill adequately and pump blood normally.  Blood pressure falls, and heart failure may follow.  Can worsen to become ventricular fibrillation--a form of cardiac arrest. 



Ventricular fibrillation - electrically similar to atrial fibrillation, but is much more serious:  

The ventricles contract ineffectively and only quiver instead of pumping blood.  No blood is pumped from the heart.  It is a form of cardiac arrest and is fatal unless treated immediately.  

The main causes are CAD or MI.  

It leads to unconsciousness in seconds, then convulsions and irreversible brain damage after about 5 minutes because oxygen is not reaching the brain.  Death soon follows.



What is heart block?

Heart block is a condition in which the electrical signal cannot travel normally down its usual pathway to the ventricles.  For example, the signal may be delayed or partly or completely blocked.  If completely blocked, the beat originates in the ventricles and is usually very slow.  There are first-degree, second-degree, and third-degree heart blocks, depending on whether conduction to the ventricles is slightly delayed, intermittently delayed, or completely blocked.  



First-degree heart block produces no symptoms.  It is common among well-trained athletes, teenagers, young adults, and people with a highly active vagus nerve.  However, it also occurs in rheumatic fever and sarcoid heart disease and may be caused by drugs. The diagnosis is made by EKG.  It requires no treatment even when it's caused by heart disease. 



In second-degree heart block, the heart beats slowly or irregularly and sometimes requires an artificial pacemaker.



In third-degree heart block, impulses from the atria to the ventricles are completely blocked, and the ventricles beat less than 50 beats per minute. This can affect the heart's pumping ability, so syncope, dizziness, and sudden heart failure are common.  Third-degree block almost always requires an artificial pacemaker.



What is sick sinus syndrome?

Sick sinus syndrome includes a wide variety of abnormalities of natural pacemaker (AV node) function.  It may result in a persistently slow heartbeat (sinus bradycardia) or a complete blockage between the pacemaker and the atria (sinus arrest) in which the impulse from the pacemaker fails to make the atria contract.  It is treated by a permanent pacemaker and sometimes drugs.



What are bundle branch blocks (BBB’s)?

These are EKG findings that sometimes, but not always, indicate heart disease.  They represent delays in the electrical conduction of the heart.  There are left bundle branch blocks (LBBB) and right bundle branch blocks (RBBB).



RBBB occurs in many healthy individuals, but acute onset frequently occurs with acute anteroseptal myocardial infarction.  The new appearance of RBBB may also suggest other cardiac conditions (sarcoid of the heart, etc.). 



LBBB may also occur in healthy individuals, either from birth or developing in adulthood.  However, LBBB can be caused by CAD, valvular heart disease, or other types of heart disease.  It may predispose to developing a very slow heart rate, which manifests itself as dizzy spells or passing out.



Do we rate BBB’s?

Only if disabling, e.g., cause syncope.  Otherwise, the underlying heart disease (usually CAD or MI) is rated.  If there are no symptoms, and no heart disease is identified other than their presence on an EKG, they are not disabilities.



What are the treatments for arrhythmias?  

No treatment is needed in many.  

Drugs.

Pacemakers - electronic devices implanted beneath the skin below the collarbone that regulate the heartbeat.  They have tiny electrodes leading to the right heart.  Most modern pacemakers can function for 8 to 12 years before the batteries require replacement.

Implantable cardiac defibrillators - placed inside the chest.  They use an electric shock to restore normal rhythm in certain serious ventricular tachycardias that can lead to sudden death.  They decrease the expected mortality rate from 50% to 2% in the first 2 years after implant.

Surgical ablative techniques - if an arrhythmia is caused by an abnormal area of heart muscle that can be removed.  Done via open-heart surgery or more recently through a catheter using electrocautery.

Cardioversion - change of heart rhythm back to normal, either through medication or an electrical shock to the chest wall 



What is mitral valve prolapse (MVP)?

Mitral valve prolapse (MVP), also called floppy valve syndrome, is a condition in which the mitral valve leaflets are stretched or misshapen or bulge out, so the valve does not close properly and does not allow blood to flow only in one direction, into the left ventricle, as it normally does.  



Although most are congenital, it is usually not diagnosed until adulthood.  Therefore it will often be found for the first time in service.  At times there is some mitral regurgitation, or flow of blood back into the left atrium.  A click or a murmur, or both, may be heard.  



Causes include congenital and idiopathic (most); connective tissue diseases, such as systemic lupus erythematosus; muscle disorders, such as myotonic dystrophy; congenital heart disease, such as atrial septal defect; and acquired heart disease, such as a ruptured chordae tendinae, injury to the heart, mitral valve surgery, or rheumatic endocarditis.



How is MVP diagnosed? 

By the characteristic heart sound of a click or murmur or through echocardiography.  EKG is usually normal.  



What are the symptoms of MVP?

Most have no symptoms, and the condition is benign and nonprogressive. 

But up to 40% have palpitations, and some may have shortness of breath, dizziness, or, rarely, chest pain, but the relationship of any symptoms other than palpitations to MVP is uncertain.  

Occasionally, there are serious complications, such as endocarditis, arrhythmias, stroke, or sudden death.



What is the treatment of MVP?

Most need no treatment, but some need medication.  



Can MVP be service-connected?  

If diagnosed for the first time in service, and symptomatic, it can be service connected, even if believed to be congenital.  It could also be SC if it doesn’t develop until after service if it develops secondary to a service-connected condition such as lupus erythematosus.  Without symptoms, it is a finding but not a disability.



How would MVP be rated?

Its evaluation would vary, depending on the particular signs and symptoms.  In most cases, it will probably warrant only a 0% evaluation.  However, if continuous medication is required, 10% might be warranted, and if it causes an arrhythmia or endocarditis, a higher evaluation still might be warranted.



MVP is the third most common cause of sudden death in athletes, after hypertrophic cardiomyopathy and congenital anomalies of the coronary arteries. 



What is cardiomyopathy?

Cardiomyopathy is a condition that affects the heart muscle of the ventricles.  There are 2 common types.

Dilated congestive cardiomyopathy

the most common type.

the heart cavity is stretched and enlarged.

most commonly due to CAD, but also from viral infections and drugs such as alcohol, cocaine, and antidepressants.

first sign may be congestive heart failure.

about 70% die within 5 years.

treatment is antiarrhythmic drugs, pacemaker, or, in severe and progressive cases, heart transplant.



Hypertrophic myocardopathy 

congenital or secondary to other diseases.  

heart wall is thickened and enlarged. 

in one type the wall between the ventricles is thickened (hypertrophic obstructive cardiomyopathy or asymmetric septal hypertrophy, or idiopathic hypertrophic subaortic stenosis (IHSS)).  This obstructs the blood flow from the left ventricle.

arrhythmias, heart failure, and sudden death may occur 

beta-blocker drugs or surgery are the treatments.



What is hypertension and what causes it?

Hypertension is present if the diastolic blood pressure is 90 mm Hg or more or the systolic pressure is 140 mm Hg or more, or if both are present.  In isolated systolic hypertension, the systolic pressure is 140 mm Hg or more, but the diastolic pressure is less than 90 mm Hg. Malignant hypertension is a severe form of high blood pressure that, if left untreated, usually leads to death in 3-6 months. 



For rating purposes, we consider isolated systolic hypertension to be present if the systolic pressure is 160 or more.  The level of blood pressure considered to be normal has been progressively lowered in recent years.  



Some risk factors for essential hypertension (hypertension without an underlying cause) are:

smoking

dyslipidemia (abnormal serum fats)

family history

obesity

sedentary lifestyle

high salt intake.  

In a few cases, known as secondary hypertension, there is a specific underlying cause, such as renal artery stenosis, pyelonephritis, glomerulonephritis, or other kidney or adrenal gland disease, or a congenital coarctation (narrowing) of the aorta. 



What are the symptoms and complications of hypertension?

Most people with hypertension have no symptoms.  However, with long-standing or untreated hypertension, there may be damage to certain end organs (eyes, kidneys, heart, brain), resulting in symptoms such as headache, blurred vision, fatigue, shortness of breath, chest pain, and many others.  



What are the effects/complications of longstanding hypertension?

heart - left ventricular hypertrophy, CHF, stasis thrombi in left atrial appendage and apex of LV (that may embolize), CAD, MI. 

aorta - atherosclerosis with aneurysm, thrombosis, emboli, occlusion of branches causing peripheral arterial disease.

brain - cerebral infarction or hemorrhage (stroke), TIA, berry aneurysms, hypertensive encephalopathy. 

kidneys - nephrosclerosis in the kidneys. 

eyes - retinopathy with edema, hemorrhages, and possible papilledema.

lungs - pulmonary edema



What are the causes of secondary hypertension?

Renal hypertension - may occur with lesions which interfere with blood flow through the kidneys leading to release of renin.

Renal diseases - glomerulonephritis, pyelonephritis, polycystic disease, diabetes, collagen diseases (SLE, systemic sclerosis), vasculitis. 

Vascular renal disease - unilateral renal artery stenosis (due to atherosclerosis or fibromuscular dysplasia), bilateral embolization of intrarenal arteries.

Renal neoplasms.



Hormonal causes

pheochromocytoma - tumor of adrenal medulla. 

primary aldosteronism (Conn's syndrome) - from an adenoma of the adrenal cortex or bilateral cortical hyperplasia. 

Cushing's syndrome - 80% are due to bilateral adrenocortical hyperplasia. 

acromegaly. 

hyperthyroidism  - systolic hypertension only. 



Obstructive cause - coarctation (congenital narrowing) of the aorta.



Neurogenic hypertension - from increased intracranial pressure, psychogenic causes, or polyneuritis. 



Complications of hypertension require separate rating.  For example, separately rate hypertensive heart disease, stroke, renal complications or failure, etc.  A pending General Counsel opinion re separately rating hypertension and heart disease may change this direction.



What is the current classification of hypertension? (Sixth Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure - 1997)

Stage 1 - 140 mm Hg to 159 mm Hg systolic or 90 mm Hg to 99 mm Hg diastolic 

Stage 2 - 160-179 systolic or 100-109 diastolic

Stage 3 - >180 systolic or >110 diastolic



The Committee considers a systolic pressure of <120 and diastolic pressure of <80 to be optimal, systolic pressure of <130 and diastolic of <85 to be normal, and systolic pressure of 130-139 and diastolic of 85 to 89 to be high normal.



How do we rate hypertension?

The criteria for 7101 are based only on blood pressure readings and whether continuous medication is required in someone with a history of diastolic pressure predominantly 100 or more.  Remember to separately rate secondary conditions affecting target organs.



Multiple BP readings are required to confirm the diagnosis of hypertension.  Rating schedule requires 2 or more readings on at least 3 different days.  

However, once hypertension has been properly diagnosed, readings on multiple days are not required for follow-up.

If the veteran is on treatment for hypertension at the initial exam, multiple readings on different days are not necessary because they would not be useful



For new claims, the required multiple readings should already be of record because this is a standard requirement for diagnosis and treatment.  If not, the diagnosis of hypertension is suspect.



If a veteran had the diagnosis of hypertension at discharge or in service, but never had multiple readings in service to confirm, the initial exam should establish or confirm the diagnosis by means of 2 or more readings on at least 3 different days, if the veteran is not on treatment.



What is the relationship of hypertension to diabetes?

They are frequently present in the same individual, but, in general, the type of hypertension that is present in diabetics is essential or primary hypertension and is not due to diabetes.  However, some diabetics develop a complication called diabetic nephropathy that damages the kidneys, resulting in a type of renal (or secondary) hypertension.  Diabetic nephropathy is usually indicated by proteinuria (protein in the urine), specifically albuminuria.



Both hypertension and diabetes are risk factors for arteriosclerosis, so if both are present, the development and progression of arteriosclerosis tends to be accelerated. 



Under 38 CFR 3.310(b), is arteriosclerosis included as “a cardiovascular disease” that is the proximate result of an AK amputation and that would therefore warrant SC?  Yes. 3.310(b) does not exclude any disease of the cardiovascular system (including venous diseases).  



What are the main disabling effects of veins?

Inflammation (phlebitis)

Thrombophlebitis (clotting).

Varicose veins. 



The legs contain two major groups of veins: the superficial veins, located in the fatty layer under the skin, and the deep veins, located in the muscles.  Short veins connect the superficial and deep veins.  Veins have one-way valves that help propel the blood back to the heart.  Compression of the calf muscles, as in walking, also propels the blood upward toward the heart.  



What is deep vein thrombosis?

Thrombophlebitis is inflammation and clotting in a vein.  A clot that forms in a blood vessel is called a thrombus.  Thrombi can occur in either the superficial or deep leg veins, but only those in the deep veins are potentially dangerous, because the thrombus can break loose (as an embolus) and move into the bloodstream, and lodge in an artery in the lung, causing a pulmonary embolus and infarct.



Causes:

injury to the lining of the vein

an increased tendency for blood to clot, as can happen with some cancers and rarely with oral contraceptive use

slowing of the blood flow in the veins, as happens during prolonged bed rest, long flights or drives, etc. 



Signs and symptoms:

no symptoms in half - pulmonary embolism may be the first sign.

calf may swell and may be painful, tender to the touch, and warm.

ankle, foot, or thigh may also swell, depending on which veins are involved

when chronic - brown skin discoloration above the ankle and sometime ulceration.



What are varicose veins?

Varicose veins are enlarged superficial veins in the legs.  The precise cause is not known, but is probably a hereditary weakness in the walls of the superficial veins.  Sometimes are due to phlebitis.  



The weakness causes veins to stretch and elongate and become tortuous.  The symptoms are tired, heavy, or aching legs, and only a small percentage of people have complications, such as dermatitis, phlebitis, bleeding, or ulcers.



Treatment of varicose veins:

surgery - “stripping” or removal of bad veins

sclerotherapy - injecting veins with a solution that changes veins to scar tissue, so they disappear.

laser or electrocautery



How do we rate the disabling effects of thrombophlebitis?

Thrombophlebitis is usually an acute condition that won’t present for rating.  If an embolus develops during the course of thrombophlebitis and leads to a pulmonary infarct, we would rate the residuals.  



We may see a chronic form of venous insufficiency known as "postphlebitic leg," "postphlebitic sequelae of chronic venous insufficiency," "postphlebitic syndrome," or "stasis syndrome" due either to varicose veins or thrombophlebitis. The postphlebitic syndrome may itself lead to the development of varicosities because of chronic venous insufficiency, and varicosities can lead to postphlebitic syndrome.



The effects of chronic venous insufficiency (swelling, eczema, stasis pigmentation, etc.) are the basis of evaluating venous insufficiency from either cause, because the same findings can occur from both.  



What is an arteriovenous fistula (A-V fistula)? (called arteriovenous aneurysm, now an obsolete name, in the former schedule)

Blood flows directly from an artery into a vein, bypassing the capillaries.  It may result from any injury that damages an artery and a vein lying side by side, most commonly a wound from a knife or bullet. 



Symptoms may be limited to the local site of the fistula and include edema, dermatitis, ulceration, or cellulitis.  But if a large A-V fistula isn't treated, blood flowing under high pressure from the artery into the vein may strain the heart, causing heart failure (high output failure).  Treatment is surgery or destruction by laser coagulation therapy.



How are arteriovenous fistulas rated?

They are rated based either on local signs and symptoms in the extremity affected, or, in the more serious cases where there is heart strain, on heart involvement, such as heart enlargement or failure.



What are the abnormal conditions of the aorta?

aneurysms - most in abdominal aorta, due to atherosclerosis, may rupture

ruptures and hemorrhage - often fatal

dissection - separation of the layers of the wall that allows blood to collect between the layers. 

Diagnosis of aortic aneurysm:

May be made on the signs and symptoms on a routine examination, but may require abdominal x-ray, ultrasound scan, computed tomography (CT) scan, magnetic resonance imaging (MRI) scan, or aortography (an X-ray of the aorta with dye injected).

Treatment is surgery with a graft for abdominal aneurysms greater than 2 inches in diameter (approximately 5 cm.) because of the risk of rupture.  



Other arterial aneurysms

An aneurysm is a localized abnormal dilation of any artery.



Berry aneurysm - small (<1.5 cm diameter), congenital aneurysm of brain.  Rupture leads to subarachnoid hemorrhage.  Can be cured by being clipped.



Mycotic aneurysm - from infection.  A typical complication of bacterial endocarditis.  Involves any artery, especially the cerebral, mesenteric, renal or splenic arteries.  Tend to rupture when small (< 1 cm diameter).



Aneurysms may also be due to arteritis, e.g, polyarteritis nodosa, Kawasaki disease (mostly children), Takayasu's arteritis ( mainly young women), and giant cell (granulomatous) arteritis (elderly women).



Left ventricular aneurysms

Develop in 10-38% after MI when part of damaged heart wall becomes scarred and weakened.

May cause shortness of breath, chest pain, or arrhythmia and may require ventricular aneurysmectomy if causes CHF or arrhythmia.



How are aortic aneurysms rated?

Zero percent if not symptomatic, less than 5 cm. in diameter, and does not require curtailing of activities (preclude exertion).  

If activities restricted to exclude exertion, 60%.  

If 5 cm. or greater in diameter or symptomatic, 100%.

Arteriosclerosis is the usual cause - may be secondary to hypertension or diabetes mellitus.



Cardiovascular syphilis (DC 7004)(DC 7110 for aneurysm)

Caused by spriochete treponema pallidum.  Tertiary syphilis is a late stage of the disease, occurring from 10-25 years after the primary infection.  



Common problems - aneurysm of the transverse or ascending aorta, narrowing of the openings to coronary arteries, and aortic valvular insufficiency.



What is arteriosclerosis obliterans (peripheral arterial disease, peripheral vascular disease, PVD)?

PVD is a narrowing of the arteries, usually due to atherosclerosis.  The main symptom is intermittent claudication.  This is a painful, aching, cramping, or tired feeling in leg muscles during physical activity.  It is generally in calf, but foot, thigh, hip, or buttocks possible.  It is relieved by rest, and after rest for 1-5 minutes, can walk the same distance before pain again.  A similar pain on exertion can occur in the arms if arteries are narrowed. 



Diagnosis of PVD:

symptoms, decreased or absent pulse below a certain point in the leg.

ankle-brachial index (ABI) - compares systolic blood pressure at the ankle with systolic blood pressure in the arm.  The lower the index, the more severe the occlusion of the artery.  Divide the ankle systolic blood pressure by the brachial systolic pressure to determine the ankle-brachial index.  Equation: A/B = ABI.  The ankle pressure is normally 90% of the arm pressure, or 0.9 or greater. 

0.7 to 0.9 = mild arterial insufficiency or obstruction. 

0.5 to 0.7 = moderate disease.  

less than 0.5 = severe arterial occlusive disease. 

Doppler ultrasound - probe is placed on the person's skin over the site of obstruction, and the sound of the blood flow indicates the degree of obstruction.

angiography to show the rate of blood flow, diameter of the artery, and obstruction.  May be followed by angioplasty to open up the artery.



Example:  Systolic BP in arm is 150, in ankle is 120.  Ratio is 120 (Ankle) divided by 150 (Brachial) = 0.8 ABI, or mild obstruction.



Treatment of PVD:

Includes increased walking, drugs, angioplasty, surgery.

Surgery may include:

removal of clot if a small area is blocked

bypass graft - tube made of a synthetic material or a vein from another part of the body is joined to the obstructed artery above and below the obstruction.

removal of blocked or narrowed section with insertion of graft 

sympathectomy - cutting the nerves near the obstruction

amputation - for infection, unrelenting pain, or worsening gangrene 



How is peripheral arteriosclerosis of the extremities rated?

Rating (under DC 7114) is based either on the ABI or the extent of walking that results in claudication.  In addition, deep ulcers plus pain at rest warrant a 100% evaluation.  



If bypass surgery or arterial grafting has been performed, rating is based on the same criteria.



If more than one extremity is affected by arteriosclerosis obliterans, each is separately evaluated, and their evaluations are combined.  The bilateral factor must also be applied when appropriate.



What is Buerger’s disease?

Buerger's disease (thromboangiitis obliterans) is the obstruction of small and medium-sized arteries and veins by inflammation.  Mostly occurs in men (95%) who smoke cigarettes. 

It is not a type of arteriosclerosis.  It represents an inflammatory response in the arteries, veins, and nerves, which leads to a thickening of the blood vessel walls.  

Symptoms begin at fingertips or toes and progress up the arms or legs.  About 40% also have episodes of phlebitis.  Some have Raynaud's phenomenon.  With more severe obstruction, ulcers, gangrene, or both may appear.  



Treatment of Buerger’s disease

The main treatments include smoking cessation; increased walking; avoidance of: injury from cold or heat, poorly fitting shoes, minor surgery, fungal infections, and certain drugs; sympathectomy; and sometimes amputation.



How is Buerger’s disease rated?

Evaluation is identical to arteriosclerosis obliterans.  If Raynaud’s phenomenon is present, it may be separately rated as long as the same signs and symptoms are not rated twice.



Do the 100% ratings we can give for peripheral arterial disease comply with the amputation rule (38 CFR 4.68)?  § 4.68 is part of the musculoskeletal system.  Its intent appears to be to limit evaluations for combinations of musculoskeletal disabilities.  The former rating schedule allowed a 100% rating for a cardiovascular condition of a single extremity in thrombophlebitis (DC 7121).  Any malignancy of an extremity did and does still warrant 100%.  Therefore, § 4.68 does not apply to vascular or other non-musculoskeletal conditions of the extremities, and evaluations of 100% in extremities with vascular conditions do not violate 4.68.



Does a 100% rating for arteriosclerosis obliterans or other vascular disease of an extremity necessarily mean there is loss of use?  No.  This needs to be determined on a case-by-case basis, as always.  For example, someone with Buerger’s disease may have a leg that meets all of the criteria for 100% but still be able to walk unassisted and with sensation intact.  This would not equate to loss of use.  On the other hand, someone with varicose veins warranting 100% might have massive painful edema that prevents ambulation and impairs sensation.  In that case there could be loss of use.



What is Raynaud’s disease or syndrome?

Raynaud's disease and Raynaud's phenomenon or syndrome are conditions in which small arteries (arterioles), usually in the fingers and toes, go into spasm, causing a characteristic attack lasting minutes to hours.  It may also affect the nose, earlobes, or lips.  Color changes in the digits of white, red, and blue occur, not necessarily in a particular order.  Episodes are often precipitated by cold or emotional stress.  Most occur in women, 18 to 30.  



In Raynaud's disease, there is no underlying cause.  This is the milder form, and it usually affects both hands and feet.  In Raynaud's phenomenon, although the signs and symptoms are the same, an underlying cause is known.  It usually affects either both hands or both feet.  Causes include scleroderma, rheumatoid arthritis, lupus erythematosus, atherosclerosis, nerve disorders, and reactions to certain drugs.



In long-standing Raynaud's phenomenon (especially with scleroderma), the skin of the fingers or toes may become smooth, shiny, and tight, and small, painful sores may appear on the tips of the fingers or toes.  



Treatments for Raynaud’s:

Protect trunk, arms, and legs from cold, mild sedatives, smoking cessation, relaxation techniques, drugs, sympathectomy.  For Raynaud's phenomenon:  treatment of the underlying disorder. 



How is Raynaud’s disease rated?

Rating under DC 7117 is based on the frequency of characteristic attacks and whether there are ulcers or autoamputation of one or more digits.  



What is the course of Raynaud’s?

40-60% respond to management techniques, but autoamputation (self detachment of digit because of dry gangrene) may occur in a few severe cases. 



What is angioneurotic edema (or angioedema)?

Giant hives thought to be due to allergy to a specific food or drug or to emotional stress.  A hereditary type may occur without specific cause.  It may be life-threatening when it affects the throat or larynx, since it may obstruct breathing. 



Rating is based on the frequency and duration of attacks and whether there is laryngeal involvement.

What is erythromelalgia (DC 7119)?

Erythromelalgia is a pain syndrome of the skin.  There are 5 main signs:

intense burning and tingling pain of the hands and feet

erythema (redness of skin)

increased skin temperature at affected sites

aggravation of symptoms by warmth

symptomatic relief by cooling or aspirin. 



Mostly idiopathic, and some are congenital.  Occasionally due to:

myeloproliferative disorder

rheumatoid arthritis or other collagen vascular disorder

diabetes mellitus

cancer

pernicious anemia

Rating is based on the frequency and duration of attacks and their response to treatment.



Cold Injuries

Frostbite is freezing of tissue.  Ice crystals form and draw water from the cells, causing cellular dehydration.  This, with constriction of blood vessels, causes tissue injury.  

Skin and muscle are more prone to freezing damage than tendons and bones.  

Frostnip is a temporary paleness and numbness of exposed parts. 



What are the late effects of cold injury?

amputations or other tissue loss

cold sensitization

Raynaud’s phenomenon

hyperhidrosis and/or excessive sweating

sensory neuropathy and/or disturbances of sensation

chronic pain resembling causalgia and/or reflex sympathetic dystrophy

weakness and/or reduced strength

sleep disturbances

recurrent fungal infections

breakdown of scars

disturbances of nail growth

skin cancer in chronic ulcers or scars

arthritis and/or joint stiffness and/or loss of range of motion in the affected limbs

decreased mobility

swelling

pain and/or paresthesia and/or numbness

changes in skin color

skin thickness

intermittent blisters

scaling of skin to the knee.



All residuals of cold injury can be evaluated either under DC 7122 itself, or under other appropriate codes for specific residuals, such as peripheral neuropathy, skin conditions, Raynaud’s phenomenon.



Must there be continuity of symptoms of cold injury following a cold injury for SC?

No.  In fact, typically there are symptoms (swelling, pain, discoloration, etc.) for days up to a week or 2 after the cold injury.  Unless there was loss of parts of the hands or feet, this is followed by a long latent (symptom-free) period.  Then, years later, late or delayed signs and symptoms may start.  These residuals may include numbness, pain, arthritis of the toes, etc. (all of the problems included in the rating criteria).  There are veterans, however, who do have continuous problems after cold injury.  These might include excessive sweating (hyperhidrosis), pain, numbness, or fungus infections, for example.



What are the “nail abnormalities” referred to in DC 7122 as residuals of cold injury residuals?  These include distortion or loss of the nail or fungal infection.



For the most up-to-date and comprehensive discussion of cold injuries, especially late residuals of cold injuries, see the cold injury video and booklet.  The booklet is available online at http://vaww.valu.lrn.va.gov/cold.





Some tests and procedures used in diagnosing heart disease



electrocardiogram (ECG or EKG) - a device that amplifies and records electrical impulses in the heart on a moving strip of paper.  Small metal electrodes are taped on the skin of the chest, arms, and legs.  Each is connected to the machine, which produces a tracing for each electrode.  Each tracing reveals a particular view of the heart’s electrical patterns, called a “lead.”

Uses:  arrhythmias, CAD, hypertrophy of heart muscle, MI.



Exercise tolerance testing (stress test) - monitors BP and EKG during exercise such as walking on a treadmill or pedaling a stationary bicycle at a given pace, which is gradually increased.  Normally, the person can exercise until heart rate reaches 80 to 90% of maximum for age and sex.  If symptoms develop or EKG changes appear, the test is ended.  There can be both false positives and false negatives.  

Uses: diagnose existence and severity of CAD and other heart disorders.



Continuous ambulatory electrocardiography - person carries a small battery-powered device – the Holter monitor - that records the EKG for 24 hours.  The patient records the time of any symptoms.  A computer analyzes the recording.  

Uses:  to detect arrhythmias or CAD when they occur only briefly or unpredictably.



Transtelephonic monitoring - patient wears EKG recording device over days or weeks.  When the patient suspects an arrhythmia, he or she telephones a monitoring station which will record the EKG.

Use: to reveal arrhythmias that occur only occasionally.



Electrophysiologic testing - tiny electrodes are inserted through veins or arteries into the heart, to record the EKG from within the heart.

Uses:  to evaluate serious rhythm or electrical conduction abnormalities.



X-rays 

Uses: determine size and shape of heart and outline blood vessels in lungs and chest.  Show fluid in or around the lungs.  



Computed tomography - creates cross-sectional images of whole chest from X-ray scans.  

Use:  to detect structural abnormalities.



Fluoroscopy - continuous X-ray procedure that shows movement of heart and lungs. 

Uses:  less used today because of the high dose of radiation it produces, but assists in cardiac catheterization and electrophysiologic testing.



Echocardiography - uses high-frequency ultrasound waves emitted by a recording probe (a transducer) and bounced off the structures of the heart and blood vessels to produce a moving image that appears on a video screen.

Uses:  detect abnormalities in heart wall motion, volume of blood pumped, status of pericardium, and, if Doppler type is used (rather than the basic “M” mode or two-dimensional type), if valves open and close properly.  



Magnetic resonance imaging - uses a powerful magnetic field to create detailed images.  Person is placed inside a large electromagnet that causes atomic nuclei in the body to vibrate and give out characteristic signals, which are converted into 2- or 3-dimensional images.  



Radionuclide imaging (or myocardial perfusion scan) - minute amounts of radioactively labeled substances (tracers) (usually thallium-201) are injected into a vein. The tracers are quickly distributed through the body, including the heart.  Then they are detected by a gamma camera (scanner) that obtains images while the person performs an exercise test.  An image is displayed on a screen.  If an acute MI is suspected, tracers containing technetium 99m are used because technetium accumulates primarily in abnormal tissue. 

Uses include:  

chest pain of unknown cause - with coronary artery narrowing, shows how the narrowing is affecting the heart's blood supply and function.

to assess improvement in blood supply to heart muscle after bypass surgery or similar procedures.

to determine prognosis after MI.



Cardiac catheterization -  a thin catheter is inserted through an artery or vein, usually in an arm or leg, and advanced into the major vessels and heart chambers. To reach the right side of the heart, the catheter is inserted into a vein; to reach the left side, into an artery.  

Uses include: 

measure pressures

view the inside of blood vessels

widen a narrowed heart valve

clear a blocked artery

obtain blood specimens for metabolic studies

instill dyes to view blood vessels and heart chambers

biopsy heart muscle

sample oxygen and carbon dioxide content of blood in different parts of the heart

analyze motion of the left ventricle wall and calculate ejection fraction. 



A catheter can also be inserted into a vein in the arm or neck  and threaded through the right atrium and right ventricle of the heart to the opening of the pulmonary artery.  This is pulmonary artery catheterization.  Allows blood pressure in the major vessels and heart chambers and the heart's output of blood to the lungs to be measured. Samples of blood can be removed to analyze for oxygen and  carbon dioxide content.



Coronary angiography - catheter threaded into an artery in the arm or groin toward the heart and into the coronary arteries.  An opaque dye is injected through the catheter into the coronary arteries, and the arteries are seen on a video screen.  Cine-angiography provides pictures of the heart chambers and coronary arteries. 



Thallium stress test - the same as a treadmill stress test except that a radioactive material, thallium-201, is given intravenously before the exercise ends.  Once exercise has stopped, a gamma camera does the thallium imaging.  Shows defects where blood flow is reduced and in regions of scarred or infarcted myocardium (e.g., in areas of previous MI).  Defects of ischemic myocardium later "fill in," but those due to scarring typically do not.  Can also be performed at rest instead of following exercise.



AICD - automatic implantable cardioverter-defibrillator - A pulse generator (about the size of a deck of cards is implanted in the abdomen underneath the skin.  Electrodes sense the rhythm of the heart and deliver a powerful shock when a life-threatening rhythm occurs (ventricular tachycardia or fibrillation).  If necessary, it can give three to four additional shocks.  The batteries are designed to last 4 to 5 years and deliver about 100 shocks.  It originally required open-chest surgery for implantation.  Now electrodes are inserted into the heart through veins.  The pulse generator must be replaced (minor surgery) when batteries die.  Firing may cause depression, anxiety, thoughts of dying, etc.  



Uses:  for people at high risk for sudden death.

Episodes of ventricular tachycardia 

Those who have survived ventricular fibrillation but have not had an acute heart attack.  Are at high risk for another episode of ventricular fibrillation.  

Those with structural defects of the heart, like massive dilation or excessive thickening of the heart muscle. 

After implantation, recovery of normal activity expected in 4 to 6 weeks.
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