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the atria, lungs and body causing signs and symptoms of heart failure.
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- RCM is least common in children accounting 2-5%o0f diagnosed RCM
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Pharmaceutical, .RCM affects girls some what more than boys. In most of cases the
Chemistry, Chalapathi cause is unknown (idiopathic) although a genetic cause is suspected in
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most of pediatric RCM. Diagnosis is made by exercise intolerance,
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! Guntr ECG, cardiachiopsy, cardiac catherization, increased pulmonary artery
pressure.. Diuretics, beta blockers and occasionally after load reducing

agents are most common medications in RCM.Anti coagulant medications are needed in
children if there is a risk of blood clots inside the heart possibly leading to a stroke. No
surgery has been effective in improving the RCM. Heart transplantation is only effective
treatment in those with RCM.A high calories, electrolytes rich diet is preferred in RCM.
Children with RCM are not allowed to play sports for long time due to risk of sudden

collapse, heart failure. Prognostic studies show 20% RCM patients have risk of thrombosis.
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ANATOMY

e Heart is a muscular organ about the size of a fist, located just behind and slightly left of
the breast bone.

e The heart pumps blood through the network of arteries and veins called as cardiovascular
system.

e The heart has four chambers, right atrium receives blood from the veins and pumps it to
the right ventricle (fig: 1).

e Right ventricle receives blood from the right atrium and pumps to the lungs, where it is
loaded with oxygen.

e Left atrium receives oxygenated blood from lungs and pumps to the left ventricle.

e The ventricle pumps oxygenated blood to the rest of the body .The left ventricle vigorous

contractions create our blood pressure.

Human Heart

Fig: 1

INTRODUCTION

e In RCM the heart muscle has become stiff .This happens in lower heart chambers, which
are called ventricles.

e Normally as your heart beats the ventricles expand fully and fill it with blood .This blood

then gets pumped out to the body to supply it with oxygen and nutrients.
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e But in case of RCM, the ventricles cannot stretch all the way to take in enough blood. So

less blood is pumped out of the body. As it gets worse, heart failure develops (fig: 2).

Hypertrophic Restrictive

Fig: 2.

ETIOLOGY/CAUSES

e In most of the cases the cause is unknown

e Build up of proteins in heart muscle called as amyloidosis

e Build up of iron in the heart muscle called as hemochromatosis

e Condition of formation of masses (or) bumps in the heart and lungs (or)other organs
called as sarcoidosis

e Radiation and chemotherapy treatments for cancer

e A type of cancer called carcinoid syndrome

e Build up of certain white blood cells that can lead to scarring .This can be caused by
Loffler’s syndrome (or) endomyocardial fibrosis

e Diseases that inherit from families like fabrys disease, gaucher disease can lead to RCM.

CLASSIFICATION
TYPE-A :( symmetric bi ventricular involvement)
e Large atria, normal /small ventricles

e Signs of pulmonary and venous congestion.
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TYPE-B :( Asymmetric left ventricle involvement)
e Small left ventricle ,large left atrium, right heart chambers

e Signs of pulmonary congestion.

TYPE-C :( Asymmetric right ventricle involvement)
e Small right ventricle ,large right atrium
e Signs of venous congestion

e Decreased pulmonary and systemic pressures.

SIGNS AND SYMPTOMS

e Initial symptoms are absent (or) may have mild symptoms such as feeling of
tiredness(or)weakness

e If heart gets weaker, it may leads to heart failure. When this happens ,you will feel other
symptoms including,

e Shortness of breath ,especially with activity

e Tiredness

e Trouble breathing when you lie down

e Swelling of legs

e Chest pain

e Children with RCM may repeatedly experience asthma, respiratory tract infections

e Unfortunately, sudden death has been initial presentation in some patients.

DIAGNOSIS

e Diagnosis is made only after presentation with symptoms of RCM such as decreased
exercise intolerance ,new heart sound (gallop),syncope(passing out) (or) chest pain with
exercise.

e Biatrial enlargement and normal sized ventricles with normal (or) increased ventricular
wall thickness are characteristic morphological features of RCM

e Microscopic examination reveals myocardial fibrosis, infiltration ,and myocardial
scarring and myocyte heterotrophy (especially in idiopathic form).

e Diastolic dysfunction is a definable feature of RCM. Small sized rigid ventricles, high
ventricular filling pressures.

e Elevated jugular pulse with prominent X and Y waves ,kussmaul sign and rising jugular

pressure during inspiration, a palpable apical impulse, and murmurs of mitral /tricuspid
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regurgitation, peripheral oedema, hepatomegaly, ascites and anasarca are diagnosed in
advancing disease, new gallops.

e Restrictive pattern of ventricle filling often causes the symptoms like
dyspnea,weakness,exercise intolerance and exertional chest pain.

e BNP levels are five times greater in restrictive cardiomyopathy, Normal BNP levels in the
context of right sided heart failure should rise the suspicion of constrictive pericarditis.

e ECG displays non specific ST changes, low voltage, trial abnormalities,
and ventricular arrhythmias. Twelve-lead ECG recording from a patient
with amyloidal infiltration of the heart. Note the low voltage in the precordial
leads and a prolonged PR interval at 20 ms (shown in fig.3).

e ECG of children with RCM shows marked enlargement of atria, normal sized ventricles
and normal heart function.

e Chest radiography shows an abnormal cardial silhouette caused by left atrial and bilatrial
dilatation, evidence of pulmonary venous congestion (or)pericardial effusion.

e Cardiac catherization , cardiac biopsy are the other diagnostic procedures.

e CT, MRI scan discriminate between restrictive cardiomyopathy and constrictive

pericarditis.

:r"m*“r“.r,”‘j“ﬂ
s

Y Vo N W W B 18 A |

FEEE

AMAA SV A A MNNM/‘"V‘IM‘AY
RS 8¢ (5 fu fn b s

WEL

Fig: 3

MEDICATIONS
DIURETICS

e Commonly used are Furosemide, spironolactone, metolazone, bumetanide.
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e These can be given orally (or) intravenously (1V).
e Dehydration ,excessive fluid loss is the major side effects.

e These reduce the fluid overload in lungs (or)other organs.

BETABLOCKERS

e Commonly used are carvedilol,metoprolol,propranolol,atenolol.

e Dizziness, low heart rate, low blood pressure ,fatigue, depression are major the side
effects.

e These reduce the heart rate and increase the relaxation time of the heart.

ANTICOAGULANTS

e Commonly used are warfarin,heparin,and enoxaparin.

e Excessive brusing,bleeding from other minor skin injuries are the major side effects.

e These are mainly used in children with RCM because of risk of formation of blood clots

leading to stroke.

HEART TRANSPLANTATION

e Since there are no proven effective therapies for children with RCM ,heart transplantation
is the only intervention(fig:4).

e Especially preferred in case of fatal pulmonary hypertension.

e For children with RCM, heart transplantation can address both the abnormal heart
function as well as associated pulmonary hypertension.

e Once the heart transplantation is done, other concerns arise, such as infection, organ

rejection, coronary artery disease and side effects of medications.

Discased heart Donated heart
removed transplanted
7 in recipient

Fig: 4.
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TO HELP YOUR SELF FEEL BETTER

e Limit how much salt (sodium) you get from food and drinks. When your heart cannot
pump blood well, your body tends to hold on to extra salt and water. This leads to fluid
buildup and swelling.

e Ask your doctor how much salt you can eat each day.

e Avoid processed foods. Limit potato chips, pretzels, salted nuts, processed meats and
cheeses, pizza, canned soups, canned vegetables, olives, fast foods, and frozen dinners.

e Eat fresh or frozen fruits and vegetables instead of canned foods. Buy foods labeled* low-
sodium."

e Watch how much fluid you drink if your doctor tells you to. Ask your doctor how
much is safe for you to drink.

e Weigh yourself each day to see if fluid is building up in your body.

e Find the right balance of rest and activity. You may need to limit exercise. Your doctor
can help you find what is safe for you.

e Limit the amount of alcohol you drink.

WHAT DOES THE FUTURE HOLD FOR RCM?

e Slowly, progress is being made in our ability to diagnose RCM in both the clinical and
molecular arenas. However, much additional research is needed in this field. Areas of
research to be highlighted over the next decade include:

e Understanding of RCM as a disease process and the characteristics of the disease as they
relate to outcome, which will lead to better management strategies;

e Increased clinical trials which will lead to new drug development and more effective
therapies;

e molecular identification of novel genetic mutations as well as more precise diagnostic
genetic testing/screening which will result in more accurate diagnosis.

e It is the expectation of the medical community that the data derived from exploring these
avenues of scientific research will translate into a clinician’s ability to tailor medical
therapy based on a given child’s precise diagnosis.

e Achieving this goal over the next couple of decades will represent a large milestone in the
field of pediatric cardiomyopathy and will, hopefully, improve the ongoing care and

prognosis of children afflicted with these heart muscle diseases.
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CONCLUSION

It can be hard to treat restrictive cardiomyopathy because often the cause cannot be found.
But if the cause is found and caught early, treatment can help. Medicines may be used to treat
the cause. And treatment may limit some of the damage to the heart. But if the cause is hard

to treat or not known, restrictive cardiomyopathy usually leads to heart failure over time.
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