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An 81'year*old woman 
with dyspnea on exertion 

An 81-YEAR-OLD W H I T E W O M A N r e p o r t s 
that she becomes increasingly short of 
breath during routine activities; this be-
gan 1 year ago and has become worse in 

the last 2 to 3 months. She denies having any fever, 
cough, chest pain, palpitations, orthopnea, or syn-
cope. She does not smoke, but has had hypertension 
for the past 27 years and atrial fibrillation that was 
medically converted to normal sinus rhythm 5 years 
ago, and has severe kyphoscoliosis due to osteoporosis. 

Her medications include long-acting diltiazem 
(which has been gradually increased to 240 mg 
daily), hydrochlorothiazide 25 mg daily, potassium 
chloride 20 mEq daily, and procainamide 250 mg 
three times a day. 

On physical examination her temperature is nor-
mal, blood pressure 210/88 mm Hg, heart rate 60, 
and respiratory rate 16. Fundoscopic examination 
reveals arteriovenous nicking. The neck is supple 
without jugular venous distention. The carotid 
pulses have a bifid quality, a brisk upstroke, a rapid 
dropoff, and no bruits. The lung sounds are dimin-
ished in the bases with fine bibasilar crackles. No 
wheezing is noted. 

Cardiac examination reveals normal first and sec-
ond heart sounds, and a fourth heart sound. There is 
a grade 2/6 systolic ejection murmur that is loudest 
at the apex and radiates to the left axilla and lower 
left sternal border; it increases in intensity with Val-
salva's maneuver. The abdomen is normal. The 
lower legs have 1+ pitting edema and varicose veins. 
No clubbing is noted. The neurologic examination 
is normal. T h e electrocardiogram reveals sinus 
bradycardia (a rate of 55 beats per minute), but no 

evidence of left ventricular hypertrophy, ischemic 
changes, or atrial fibrillation. A chest radiograph is 
normal and shows no vascular redistribution. The 
percent oxygen saturation (by pulse oximetry, while 
breathing room air) is 98%. 

1 On the basis of the history and physical exami-
nation, what is the most likely diagnosis? 

• Mitral stenosis 

• Aortic stenosis 

• Hypertensive hypertrophic cardiomyopathy 

• Chronic pulmonary emboli 

Hypertensive hypertrophic cardiomyopathy 
(hypertensive H C M ) is the most plausible diagno-
sis. Hypertensive HCM is distinct from juvenile-
type HCM, but the clinical presentation, rather 
than the pathophysiology, distinguishes the two 
conditions. 

Hypertensive HCM usually occurs in persons 
older than 60 years, and more often in women and 
in African Americans. Patients usually have a his-
tory of treated hypertension. Common presenting 
symptoms include pulmonary congestion, angina, 
and syncope; sudden death is uncommon. In con-
trast, juvenile-type HCM is seen in younger patients 
(in their 30s and 40s), often presents as sudden 
death, and is more common in men. 

Myocardial mass is increased in both types of 
HCM, the left ventricle being more involved than 
the right. Most patients with juvenile-type HCM 
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HOW HYPERTENSIVE HYPERTROPHIC CARDIOMYOPATHY 
OBSTRUCTS THE LEFT VENTRICULAR OUTFLOW TRACT 

EARLY SYSTOLE MID- TO LATE SYSTOLE 
Hypertrophy of the intraventricular septum Anterior motion of the anterior mitral valve 
narrows the left ventricular outflow tract (A), leaflet further narrows the left ventricle 

outflow tract, leading to high ejection 
velocity (B) and mitral regurgitation (C). 

Hypertrophic 
septum 

Mitral valve 

FIGURE. 

have disproportionate enlargement of the septum 
and anterolateral wall, while most patients with hy-
pertensive HCM have concentric left ventricular 
hypertrophy. Obstruction results when hypertrophy 
of the septum and anterior displacement of the 
mitral leaflets narrow the left ventricular outflow 
tract; the latter also results in mitral regurgitation 
(Figure). However, HCM can also be nonobstruc-
tive, with normal systolic function but impaired re-
laxation of the left ventricle. 

In both types of HCM (juvenile and hyperten-
sive), left ventricular function is abnormal. Dia-
stolic dysfunction appears first, as impaired relaxa-
tion and decreased ventricular compliance increase 
the filling pressure, despite normal or small left ven-
tricular cavity size. Only late in the disease process 
does systolic dysfunction appear. 

SIGNS AND SYMPTOMS OF HCM 

The clinical picture in HCM varies considerably; 
patients may have no symptoms at all or be severely 
ill. The most common symptoms include dyspnea 
(in 75% of patients, caused by increased left ven-
tricular end-diastolic pressure); angina (in 66%, 
caused by myocardial ischemia due to impaired left 
ventricular relaxation, increased left ventricular fill-
ing pressures, small-vessel disease of the intramural 
coronary arteries, increased oxygen demand, and 
left ventricular outflow tract obstruction); and 
presyncopal and syncopal symptoms (caused by 
either atrial or ventricular arrhythmias or left ven-
tricular outflow obstruction). Congestive heart fail-
ure is seen more frequently in hypertensive HCM 
than in juvenile-type HCM. 
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The apical systolic murmur of mitral regurgita-
tion is characteristic of HCM. Patients with ob-
struction of the left ventricular outflow tract at rest 
usually have a louder murmur (> grade 3/6) than do 
patients without obstruction or with only latent ob-
struction. Valsalva's maneuver accentuates the mur-
mur, while maneuvers such as handgrip that in-
crease afterload reduce its intensity. 

As for the other diagnoses listed above, in aortic 
stenosis, the carotid pulse has a slow upstroke and a 
low amplitude, while in HCM, it has a rapid up-
stroke and a quick falloff. Chronic pulmonary embo-
lism is unlikely in this patient, since venous vari-
cosities are her only risk factor for deep venous 
thrombosis. In addition, pulmonary embolism would 
not explain the quality of the arterial pulses or the 
heart murmur. Finally, mitral stenosis presents with 
a diastolic murmur, but this patient has a systolic 
murmur. 

2 Which of the following is not a risk factor 
for sudden death in patients with HCM? 

• History of syncope 

• Nonsustained ventricular tachycardia on 

Holter monitoring 

• Family history of HCM 

• Older age at time of diagnosis 

• Sustained ventricular tachycardia 
Older age at the time of diagnosis is not a risk 

factor for sudden death; in fact, persons younger 
than 30 years are at higher risk. In younger adults, 
the most reliable marker for increased risk is nonsus-
tained ventricular tachycardia on 48-hour Holter 
monitoring. Because death often occurs during exer-
cise, isometric exercise should be prohibited in all 
patients with HCM. 

This patient underwent echocardiography, which 
demonstrated a normal left ventricle, moderate con-
centric hypertrophy, and a large septal bulge. Sys-
tolic left ventricular function was normal. The left 
ventricular outflow tract was normal at rest, but the 
pressure gradient increased to more than 100 mm 
Hg with amyl nitrate inhalation. The right ventricle 
and both atria were normal. There was trivial mitral 
regurgitation and aortic insufficiency; aortic sclero-
sis was present. 

3 What is the next step in the care of this patient? 

• Increase the dosage of diltiazem 

• Increase the dosage of the thiazide diuretic 

• Discontinue diltiazem and the thiazide diuretic 
and add a beta blocker 

• Consult a cardiothoracic surgeon for possible 
septal myectomy 

T R E A T I N G H C M 

Echocardiography can differentiate the various 
forms of cardiomyopathy and also the three sub-
groups of patients with HCM: those with latent 
obstruction of the outflow tract, those with obstruc-
tion at rest, and those with no obstruction. A prac-
tical approach to treating HCM is based on these 
hemodynamic subgroupings. 

Patients with latent obstruction 
This patient's echocardiogram demonstrated a la-

tent obstruction that could be induced by amyl ni-
trate, and for her, discontinuing diltiazem and the 
thiazide diuretic and adding a beta blocker would be 
the best next step. 

Approximately one third of patients enjoy a pro-
longed decrease in symptoms in response to a beta 
blocker. Beta blockers do not always affect the se-
verity of obstruction, but they prevent further ob-
struction during exercise (by decreasing the force of 
contraction), improve the diastolic function of the 
left ventricle (by increasing the filling time), and 
can relieve symptoms of angina, dyspnea, and 
presyncope. 

Another option, though very controversial, is dual-
chamber pacing. The mechanism by which this ther-
apy decreases the pressure gradient across the outflow 
tract is uncertain but may be related to decreased 
septal motion and left ventricular contractility. Sur-
gery and disopyramide therapy are other alternatives, 
though they are rarely needed. Dihydropyridine cal-
cium channel blockers are generally avoided because 
they may induce vasodilation, which may increase the 
obstruction, resulting in death. 

Patients with obstruction at rest 
Approximately two thirds of patients with ob-

struction at rest experience an increase in exercise 
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capacity with therapy with a beta blocker or vera-
pamil, a nondihydropyridine calcium antagonist 
that, like beta blockers, has a negative inotropic 
effect. Verapamil appears to improve diastolic fill-
ing by improving ventricular relaxation, as evi-
denced by reduced filling pressures. However, it 
must be used with caution: by decreasing sinus node 
automaticity, dilating peripheral arterioles, and de-
creasing the force of cardiac contraction, it can 
precipitate hypotension, pulmonary edema, and 
death. 

If medical therapy fails, surgical septal myectomy 
is appropriate. Other indications for surgery include 
atrial fibrillation in young patients, unexplained 
syncope, and cardiac arrest. The 1-year postopera-
tive mortality rate is between 1% and 2%. 

Patients without obstruction 
Either verapamil, diltiazem (another nondihy-

dropyridine calcium antagonist), or a beta blocker 
can be used in patients with nonobstructive HCM, 
who have normal systolic function and impaired 
relaxation of the left ventricle. If the initial drug 
produces a suboptimal effect, a combination of a 
calcium antagonist and beta blocker can be tried. 

Diuretics decrease preload and ventricular filling 
pressures, which can lead to increased obstruction. 
They are reserved for patients with severe symptoms 
of congestive heart failure, in whom they should be 
used cautiously as an adjunct to a beta blocker or a 
calcium antagonist. 

4 Should this patient be advised about prophy-
laxis against spontaneous bacterial endocarditis? 

Endocarditis has been linked to HCM, and this 
patient should receive amoxicillin 3.0 g by mouth 1 
hour before undergoing any dental work, and 1.5 g 6 
hours afterward. The incidence of spontaneous bac-
terial endocarditis after a high-risk procedure is 3 % 
in patients with resting obstruction. If endocarditis 
does develop, it is most commonly found on the 
mitral and aortic valves or on the subaortic endo-
cardium at the level of the mitral leaflet. Manage-
ment of spontaneous bacterial endocarditis in pa-
tients with HCM is the same as in patients with 
other types of heart disease that predispose to endo-
carditis. 

5 Should this patient be evaluated for asympto-
matic ventricular tachycardia by 48-hour Holter 
monitoring? 

This is not necessary. Up to 36% of patients with 
HCM may have asymptomatic ventricular tachy-
cardia, but only a subgroup require diagnostic evalu-
ation. Patients at increased risk include those with 
resting obstruction, history of syncope or palpitations, 
or family history of sudden death. There is no consen-
sus regarding the treatment of patients with triplets of 
ventricular tachycardia or prolonged episodes of as-
ymptomatic ventricular tachycardia. Treatment for 
sustained or symptomatic ventricular tachycardia re-
quires an electrophysiological evaluation. 
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