
Fifty years ago, in separate studies, thoracic surgeon Sir 
Russell Brock and pathologist Donald Teare published 
manuscripts on a new cardiac disease entity; these manu-
scripts are recognized as the initial description of the dis-
ease entity we now know as hypertrophic cardiomyopa-
thy (HCM). “These publications launched a remarkable, 
and often controversial, evolution in the understanding 
of HCM; currently, it is recognized as the most com-
mon genetically mediated cardiovascular disease, pres-

ent in approximately 1 in 500 
individuals,” according to Steve 
R. Ommen, MD, director of the 
Hypertrophic Cardiomyopathy 
Clinic at Mayo Clinic in Roch-
ester, Minnesota. Although the 
majority of patients with HCM 
can live a normal life span with 
normal quality of life, subsets 
of patients develop limitations 
due to effort-related dyspnea and 
angina; approximately 20% de-
velop atrial fibrillation, and there 
is a higher rate of sudden cardiac 
death in patients with HCM. 
Importantly, HCM is the most 
common cause of death on the 
athletic field in North America. 

 Donald Teare’s description of HCM was an autopsy 
series in which unexplained ventricular hypertrophy was 
found in 8 postmortem examinations. Sir Russell Brock’s 
description was that of subvalvular aortic stenosis due to 
muscular hypertrophy found at operation. Thus, the initial 
descriptions of HCM were exclusively of patients who 
either required operations for outflow tract obstruction or 
had died. Discussions ensued throughout the 1960s and 
1970s over the prevalence, mechanisms, and importance 
of dynamic outflow tract obstruction in HCM. Dynam-
ic outflow tract obstruction is now recognized as being 
caused by abnormal flow through the left ventricle; this 
abnormal flow pushes the mitral valve inappropriately 
into the left ventricular outflow tract, thus causing ob-
struction. This phenomenon occurs in various degrees in 
up to 70% of patients with HCM and causes subendo-
cardial ischemia, variable degrees of mitral regurgitation, 
and reduced forward stroke volume. Additionally, several 
studies have indicated that outflow tract obstruction may 
decrease long-term survival in patients with HCM. 
 “Importantly, this form of outflow tract obstruction 
is highly dynamic, and the severity can vary literally from 
minute to minute in individual patients,” says Dr Ommen. 
Physiologically, the obstruction is augmented in states 
of increased ventricular contractility, decreased preload 
(low-volume states), and a decreased afterload (systemic 
resistance). This dynamic nature has spurred interest in 
the use of pharmacologic agents to relieve the obstruc-
tion. Specifically, β-blockers, verapamil, diltiazem, and 
disopyramide improve symptoms by decreasing the 
strength of ventricular contraction and slowing the heart 
rate, which maximizes filling of the left ventricle during 
diastole. It is equally important to remove medications 
such as pure vasodilators, which may augment obstruc-
tion. Many patients can be successfully treated and have 
normal quality of life with appropriate medication adjust-
ments. 
 Despite pharmacologic therapy, however, some 
patients continue to have lifestyle-limiting symptoms. 
Surgical treatment has always been an option; the initial 
description of HCM occurred well after cardiopulmonary 
bypass became routinely available. There was intense 
interest in the use of dual-chamber pacing in the 1980s 
and 1990s; however, in carefully performed randomized 
controlled trials, pacemaker therapy did not prove to have 
substantial, predictable long-term benefit. Over the past 
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Figure. history of hcM treatment at Mayo clinic in rochester. 
Initially patients were treated with myectomy. percutaneous 
alcohol septal ablation was introduced in 1997. 

decade, an alternative approach, percutaneous alcohol septal abla-
tion (described elsewhere in this issue), has been proposed where-
by alcohol is injected into a coronary artery providing perfusion to 
the septum such that a tactically located myocardial infarction is 
created. This infarction can result in local thinning and akinesis in 
the septum, thus widening the outflow tract. This procedure does 
appear to be an acceptable alternative for those patients who are 
not ideal candidates for a surgical approach. To this day, surgical 
septal myectomy (discussed elsewhere in this issue), whereby the 
portion of the basal septum integral to the left ventricular outflow 
tract obstruction is removed, remains the gold standard therapy 
for patients with symptoms despite pharmacologic therapy. At 
Mayo Clinic in Rochester, this procedure can be performed with 
minimal perioperative morbidity and mortality, excellent immedi-

ate- and long-term results, and improvements in 
long-term survival.
 Mayo Clinic in Rochester has a long history 
of involvement and investigation into HCM, and 
more than 3,600 patients have been evaluated for 
HCM at Mayo Clinic (Figure). The first Mayo 
Clinic paper was published in 1961; in this pa-
per, cardiovascular surgeon John Kirkland, MD, 
described his approach to relieving dynamic left 
ventricular outflow tract obstruction.  
 The Hypertrophic Cardiomyopathy Clinic 
was founded by A. Jamil Tajik, MD.  It is a mul-
tidisciplinary clinic staffed by 8 cardiologists, 2 
nurse educators, a medical genetics counselor, 
and 2 cardiovascular surgeons. The team in-
cludes a broad range of clinical expertise, in-
cluding expertise in cardiovascular imaging, 
invasive and noninvasive hemodynamics, elec-
trophysiology, percutaneous and surgical inter-
ventions, and medical genetics. 
 “A key objective of the Hypertrophic Car-
diomyopathy Clinic is to educate patients and 
their families about the disease, including appro-
priate activity levels and potentially dangerous 
situations such as competitive athletics,” says Dr 
Ommen. “The ultimate goal is to optimize qual-
ity of life using individualized treatment recom-
mendations.” 
 Patients may be referred to the Hypertro-
phic Cardiomyopathy Clinic at Mayo Clinic in 
Rochester by contacting the appointment coor-
dinator at 507-538-1434.
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UNDER ThE STEThOSCOPE 
by Clarence Shub, MD 

hypertrophic Cardiomyopathy   
•	The classic carotid pulse in obstructive hypertrophic cardiomyopathy (hCM) has a bifid (“bisferious”) quality with 
a rapid upstroke, differentiating it from valvular aortic stenosis, which typically has a dampened pulse with slow 
upstroke. The palpable apical impulse typically is forceful and sustained, consistent with left ventricular hypertro-
phy. It is often bifid because of a prominent presystolic impulse (palpable A wave). Occasionally, a triple impulse 
(“triple ripple”) can be palpated.

•	The systolic murmur in obstructive hCM has a harsh, crescendo-decrescendo quality, is usually loudest along 
the left sternal border, but may be widely transmitted. This murmur may blend with, and sometimes mask, the 
associated apical murmur of functional mitral regurgitation that frequently is part of this condition.

•	Various bedside physiologic maneuvers that alter left ventricular volume, eg, having the patient stand during 
auscultation and performing the Valsalva maneuver, are useful in differentiating this condition from other valvular 
abnormalities. The systolic murmur typically gets louder during these maneuvers. (The only other condition that 
causes this response is mitral valve prolapse.) These maneuvers should be considered especially when a systolic 
murmur does not fit the usual auscultatory profile of either aortic stenosis or mitral regurgitation but appears to 
have some features of both. 
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Transaortic septal myec-
tomy is one of the most 
appropriate treatments 
for patients with ob-
structive hypertrophic 
cardiomyopathy (HCM) 
and severe symptoms 
unresponsive to medical 
therapy. A decrease in 
the left ventricular out-
flow tract (LVOT) gra-
dient is accomplished 
by physical enlarge-
ment of the outflow 
tract and by interruption 
of the pathophysiologic 
sequence of events (pri-

marily systolic anterior motion [SAM] of the ante-
rior mitral leaflet) that are responsible for the outflow 
gradient. “Complete relief of LVOT obstruction by 
septal myectomy also eliminates mitral regurgitation 
caused by SAM,” says Joseph A. Dearani, MD, a 
cardiovascular surgeon at Mayo Clinic in Rochester. 
“Residual mitral valve regurgitation after adequate 
septal myectomy is almost always due to intrinsic 
mitral valve abnormalities such as ruptured chordae, 
leaflet prolapse, or anular dilation and can be cor-
rected by direct valve repair.” 

Indications for Operation
Symptoms of exertional dyspnea, chest pain, presyn-
cope, syncope, fatigue, and occasionally orthopnea 
or paroxysmal nocturnal dyspnea can result from 
LVOT obstruction. However, despite appropriate 
medical treatment, symptom relief can be incom-
plete, transient, or accompanied by intolerable medi-
cation adverse effects. For such patients, septal my-
ectomy is the preferred treatment when the resting or 
provocable gradient is more than 50 mm Hg. Surgery 
may also be advised initially for young patients and 
children who are asymptomatic or mildly symptom-
atic with particularly marked LVOT obstruction of 
more than 75 to 100 mm Hg. In these patients, opera-
tive risk is less than 1%, relief of obstruction is pre-
dictably good, and such patients are unlikely to have 
persistent symptoms related to diastolic dysfunction.
 Replacement of the mitral valve, once proposed 
as an alternative to septal myectomy, can eliminate 
the LVOT gradient and improve symptoms. The 
chief disadvantage of this procedure is that outflow 
obstruction is replaced with the attendant risks as-

sociated with prosthetic valves. Mitral valve replace-
ment is now reserved for patients with primary mitral 
valve pathology (eg, rheumatic valve disease) that is 
not amenable to surgical repair. 

Results of Septal Myectomy
Between January 1961 and January 2007, over 1,300 
patients have had septal myectomy for obstructive 
HCM at Mayo Clinic in Rochester. For all patients 
in this 45-year experience, early mortality was 2.1%. 
Importantly, risk of death with isolated myectomy 
has been 0.8% in 549 patients younger than 65 years. 
On the basis of the experience and data assembled 
from Mayo Clinic and more than 25 centers world-
wide over almost 45 years, septal myectomy is a 
proven approach for reversing the consequences of 
heart failure by providing permanent amelioration of 
obstruction (and relief of mitral regurgitation) at rest 
and restoring functional capacity and an acceptable 
quality of life at any age. These outcomes exceed 
those achievable with chronic administration of car-
dioactive drugs. “The benefits of surgery are demon-
strable subjectively by patient history and objectively 
by increased treadmill time, maximum workload, 
peak oxygen consumption, and improved myocardial 
oxygen demand, metabolism, and coronary flow,” 
says Dr Dearani.
 Gradient reduction results from basal septal thin-
ning with resultant enlargement of the LVOT area (and 
redirection of forward flow with loss of the drag and 
Venturi effects on mitral valve) and consequent aboli-
tion of SAM of the mitral valve. Mitral regurgitation 
is usually eliminated without the need for additional 
mitral valve surgery, left atrial size (and possibly the 
long-term risk for atrial fibrillation) is reduced, and 
LV systolic wall stress and LV end-diastolic pressures 
are normalized. Thus, heart failure from obstructive 
HCM can be regarded in part as surgically correct-
able. 
 Whether relief of outflow obstruction by septal 
myectomy also extends the longevity of patients with 
HCM has been an important but largely unresolved is-
sue, because of the impracticality and ethical consid-
erations involved in designing a controlled trial com-
paring patients randomly assigned to surgery and to 
other treatments. Nevertheless, previous reports and 
a recently available large retrospective and controlled 
analysis of the Mayo Clinic surgical series suggest 
that myectomy results in excellent long-term survival 
and may improve the natural history of the disease. 
After septal myectomy, long-term actuarial survival 
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The gold standard therapy 
for the relief of left ventric-
ular outflow tract (LVOT) 
obstruction in patients with 
hypertrophic cardiomyopa-
thy (HCM) is surgical myec-
tomy, pioneered in the 1970s. 
As an alternative to surgical 
myectomy, percutaneous al-
cohol septal ablation (ASA) 
emerged in 1995. The aim 
of this procedure is to in-
duce a localized myocardial 
infarction of the proximal 
ventricular septum, thereby 
reducing septal thickness 

and systolic excursion of the septum and alleviating 
LVOT obstruction. ASA typically results in an infarct 
that involves 5% to 10% of the left ventricular mass. 
In other percutaneous methods (eg, vascular coils, 
covered stent placement), septal infarction may not 
occur because of septal collateralization that is either 

preexisting or develops during follow-up. 
 “In the majority of ASA procedures, obliteration 
of the septal artery occurs, with immediate relief of 
LVOT obstruction,” says Paul Sorajja, MD, an inter-
ventional cardiologist at Mayo Clinic in Rochester. 
The published periprocedural mortality of ASA pa-
tients is 1% to 2%. Procedural failure is most com-
monly attributable to lack of an appropriate septal ar-
tery, which occurs in approximately 20% of patients. 
In these instances, it is important to carefully examine 
the left and right coronary angiograms for candidate 
arteries because septal perforators frequently arise 
from vessels other than the left anterior descending 
artery. 
 The major complication of ASA is pacemaker 
dependency from complete atrioventricular block, 
the occurrence of which depends in part on the pres-
ence of underlying conduction system disease. Be-
cause ASA results in right bundle branch block in 
approximately 50% of cases, patients with preexist-
ing left bundle branch block are at the highest risk of 
permanent pacemaker dependency; however, the risk 

Paul Sorajja, MD, and Rick A. Nishimura, MD

Percutaneous Alcohol Septal Ablation
An Alternative Therapy for Symptomatic Obstructive Hypertrophic Cardiomyopathy

was 99%, 98%, and 95%, at 1, 5, and 10 years, re-
spectively (when considering HCM-related mortality). 
This survival did not differ from that expected in a 
matched general US population and, in fact, was supe-
rior to that achieved by nonoperated obstructed HCM 
patients. “Myectomy was also associated with reduced 
long-term risk for sudden cardiac death,” according 
to Hartzell V. Schaff, MD, a cardiovascular surgeon 
at Mayo Clinic in Rochester. “Nonetheless, surgical 
myectomy does not eliminate the need to assess each 
patient’s risk for sudden cardiac death and consider 
placement of an implantable cardioverter-defibrillator 
in those with severe risk burden.” 

Septal Myectomy in Children
Symptomatic pediatric patients with obstructive HCM 
have a higher mortality rate (6% annually) than adults. 
Although operation is technically more challenging 
because of difficulty of exposure of children’s small-
er structures, there is a role for surgery in pediatric 
patients with obstructive HCM. The prognosis for 
symptomatic pediatric patients with obstructive HCM 
is much worse than that for symptomatic adults. To 
determine whether surgical relief of LVOT obstruction 
had a favorable influence on this poor prognosis, Mayo 
Clinic cardiovascular surgeons recently analyzed the 
outcomes in 56 consecutive pediatric patients who 

underwent septal myectomy. Mean intraoperative 
premyectomy direct pressure LVOT gradients were 
60±27 mm Hg, postmyectomy gradients were 6±6 
mm Hg, and no patient required mitral valve replace-
ment. There was no early mortality, and age younger 
than 14 years at operation was the only predictor of 
late reoperation. As is true for adults, extended septal 
myectomy in children is a safe and effective means 
of relieving cardiac symptoms and LVOT obstruc-
tion, and late survivorship compares favorably with 
the natural history of the disease. 
 In summary, septal myectomy effectively re-
lieves LVOT obstruction and cardiac symptoms in 
both adults and children with obstructive HCM. “Ab-
normalities of the mitral valve and subvalvar mitral 
apparatus can be addressed without the need for mi-
tral valve replacement in almost all circumstances,” 
says Dr Dearani. “The operative mortality rate for 
isolated septal myectomy in both children and adults 
is low (about 1%), and overall results continue to im-
prove.” Symptomatic improvement with myectomy 
is gratifying; 90% of patients improve by at least 1 
functional class, and most remain improved on late 
follow-up. Late survivorship is improved over that 
among nonoperated patients with obstructive HCM, 
and myectomy may be associated with reduced long-
term risk of sudden cardiac death. 
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of complete atrioventricular block is about 10% even 
in patients with normal electrocardiograms. Thus, all 
patients undergo placement of a temporary pacemaker 
during the procedure followed by intensive care unit 
monitoring with the pacemaker in place for at least 4 
days. 
 Other acute complications of ASA that have 
been reported include dissection of the left anterior 
descending artery, free wall infarction from collater-
alization or untoward extravasation of alcohol, and 
cardiac perforation caused by temporary pacemaker 
placement. Cardiac perforation also may result from 
transseptal puncture, which is preferred over retro-
grade crossing of the aortic valve in the evaluation 
of LVOT obstruction in HCM. “At Mayo Clinic in 
Rochester, transseptal puncture is avoided in elderly 
women, and small-bore, temporary screw-in pace-
maker leads are used in all patients to mitigate the 
risk of cardiac perforation,” says Rick A. Nishimura, 
MD, an interventional cardiologist at Mayo Clinic in 
Rochester. 
 Reports on clinical outcomes after ASA have 
been favorable. In the Mayo Clinic series, ASA led 
to relief of severe symptoms in more than 75% of pa-
tients. Younger patients (<65 years) tend to have lon-
ger symptom-free survival after surgical myectomy 
(Figure). Although the reason for this difference is 
not clear, younger patients may not tolerate the rela-

tively higher residual gradients present after ablation 
(10-15 mm Hg) than after myectomy (<5 mm Hg). 
Overall, there is about a 25% to 30% increase in ob-
jective functional capacity, which was comparable to 
surgical myectomy in 2 published series. 
 Ventricular remodeling with further reduction 
of both septal and free-wall hypertrophy has been 
reported in mid-term follow-up studies using both 
echocardiography and cardiac magnetic resonance 
imaging. The reductions in septal thickness coincide 
with further reduction in the LVOT gradient. 
 Nevertheless, the long-term effects of ASA raise 
concerns. “Because of their myocardial substrate, pa-
tients with HCM are predisposed toward ventricular 
arrhythmias, and this predisposition may be exacer-
bated by induction of a myocardial scar with ASA,” 
says Dr Nishimura. In the Mayo Clinic series, surviv-
al up to 4 years was similar for patients with ASA and 
myectomy. However, long-term data (>3- to 5-year 
follow-up) continue to be lacking. Further study is 
needed before definitive conclusions can be drawn 
about the effect of ASA on survival, especially since 
normal survival of HCM patients after myectomy has 
recently been demonstrated. 
 Proper patient selection for ASA is crucial. Cri-
teria include 1) severe, drug-refractory cardiac symp-
toms (class III/IV dyspnea and/or angina) due to ob-
structive HCM; 2) dynamic LVOT obstruction due to 
systolic anterior motion of the mitral valve (gradient 
≥30 mm Hg at rest or ≥50 mm Hg with provocation); 
3) ventricular septal thickness ≥15 mm; 4) absence 
of severe intrinsic mitral valve disease; 5) absence of 
need for concomitant cardiac surgical procedure (eg, 
bypass grafting, valve replacement); and 6) informed 
patient consent. “Informed patient consent requires 
full understanding of the paucity of long-term data on 
survival after ASA, the relatively lower success rate 
because of ASA’s dependence on coronary anatomy, 
risk of pacemaker dependency, and the need for ob-
servation with a temporary pacing wire in place after 
the procedure,” says Dr Sorajja. 
 In some instances, ASA may be the only option 
because the patient is a poor candidate for surgery. 
Among 160 patients who have undergone ASA at 
Mayo Clinic in Rochester, 20% were at greatly in-
creased operative risk for myectomy (>5%) because 
of patient age or comorbid conditions. Although 
younger age has not been a contraindication to the 
procedure, ASA generally has been reserved for older 
adults because of the limited data on long-term sur-
vival. Given all these considerations and the proce-
dural complexity of ASA, current guidelines recom-
mend its performance in tertiary care centers with ex-
pertise in both the medical and surgical care of HCM 
patients. 
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Figure. Survival free of death and severe symptoms in all 
patients (A) and in patients aged 65 years or younger (B).   
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Sudden cardiac death (SCD) 
in hypertrophic cardiomyo-
pathy (HCM) is the para-
digm of unexpected death 
occurring as “a bolt from the 
blue” and is the most frequent 
HCM-related cause of death 
in younger patients and in 
athletes. In one series, most 
patients with SCD had no or 
mild symptoms, and 68% of 
SCDs occurred while seden-
tary or during mild exertion. 
In patients with implantable 
cardioverter-defibrillators 
(ICDs) in a Mayo Clinic se-
ries, the development of ven-
tricular arrhythmias after a 
prolonged period of arrhyth-

mic quiescence was frequently characterized by the 
clustering of episodes, emphasizing the unpredict-
ability of ventricular arrhythmias and SCD. More-
over, the potential arrhythmic substrates are complex 
and multifactorial, including the presence of left 
ventricular hypertrophy (LVH), myocardial disarray, 
subendocardial ischemia, myocardial fibrosis, auto-
nomic dysfunction perhaps interacting with outflow 
tract obstruction, concomitant coronary artery dis-
ease, and a strong genetic component in many cases 
(Figure 1). 
 “Earlier studies probably overemphasized the 
unfavorable natural history of HCM and were likely 
influenced by referral bias—that is, sicker patients 
comprised the majority of referrals to the relatively 
few centers around the world with expertise in the 

management of HCM at that time,” says Bernard J. 
Gersh, MD, PhD, an electrophysiologist at Mayo 
Clinic in Rochester. Subsequent natural history stud-
ies and, in particular,  community-based studies high-
light a complex of diseases that have a more favor-
able prognosis, with a community mortality rate of 
approximately 0.7% to 1.3% per year. In younger pa-
tients, HCM does have an unfavorable natural history, 
and SCD is the leading cause of death. In symptom-
atic middle-aged patients, morbidity is considerable, 
but the prognosis is probably better than that seen in 
patients with coronary artery disease. In elderly pa-
tients, with or without symptoms, the Mayo Clinic 
series demonstrated normal survival compared with 
age- and sex-matched controls (Figure 2). 
 The specter of SCD has prompted attempts at 
risk stratification for several decades. The results are 
somewhat disappointing; current techniques are im-
precise, the positive predictive value is low, and there 
is considerable heterogeneity within each risk factor. 
In 1 recent large registry study, it appeared that the 
predictive value of 1, 2, or 3 risk factors was similar, 
a highly unusual finding. To compound the problem, 
although the ICD is highly effective in the primary 
and secondary prevention of SCD, its implantation 
entails considerable late morbidity, particularly in 
younger patients, including inappropriate shocks, 
lead problems, and infection. 
 The possibility that genotyping might identify 
patients at high- and low-risk of ventricular arrhyth-
mias is intriguing, and it is the stimulus for a series 
of genotype and phenotype correlative studies. These 
have identified mutations involving the sarcomeric 
genes (actin and myosin) in the majority, highlight-
ing the genetic complexity of HCM in that over 450 
mutations involving approximately 20 genes (includ-
ing extrasarcomeric mutations) have been identified. 
Initial prognostic series based on familial linkage 
studies in families with a high prevalence of genetic 
mutations were promising and suggested that within 
the context of these families, certain mutations were 
associated with a poor prognosis in contrast to other 
mutations. “Unfortunately, the clinical consequences 
for the patient and the family following an SCD in 
the face of a prior diagnosis of a supposedly ‘benign’ 
mutation are profound,” says Dr Gersh. Moreover, an 
important question is whether these genetic observa-
tions in specific families would apply to a consecu-
tive series of unrelated outpatients—a pivotal ques-
tion in regard to the role of routine genetic screening 
for prognosis. 
 Studies from the laboratory of Michael J. Ack-
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Figure 1. The interplay between genetic and physiologic 
substrates in hcM.
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erman, MD, PhD, of approximately 300 consecutive 
outpatients at Mayo Clinic in Rochester provided 
firm though unexpected conclusions. First, the fre-
quency of the previously described “malignant” mu-
tations involving the beta-myosin heavy chain gene, 
troponin, and alpha-tropomyosin genes were fairly 
common, occurring in approximately 1% of patients. 
The prevalence of “benign” mutations was 1.7%. It 
appears, therefore, that the vast majority of genetic 
HCM is the result of new or novel mutations, and 
screening for previously demonstrated mutations, ir-
respective of their originally demonstrated prognos-
tic impact, is of no clinical value. Second, the major-
ity of patients are sarcomere gene–negative; specific 
mutations (either benign or malignant) are rare. This 
indicates that multiple other genetic substrates prob-
ably lie outside the sarcomeric proteins, and much 
more needs to be learned in regard to the interactions 

between genetic muta-
tions and environmental 
modifiers. Another area of 
increasing interest is the 
interrelationship among 
specific mutations, sep-
tal shape, age, ventricular 
mass and morphology, and 
the predisposition to ven-
tricular arrhythmias. 
     It is generally accept-
ed that a history of prior 
SCD, a positive family 
history of SCD, a history 
of unexplained syncope, 
and severe or “massive” 
septal hypertrophy (≥30 
mm) are strong risk fac-
tors for future SCD. Other 
risk factors, which are 

perhaps less well established, include the presence 
of nonsustained ventricular tachycardia on ambula-
tory monitoring, an exercise-induced decline in blood 
pressure, and young age at onset. In fact, the prog-
nostic import of severe LVH has been a contentious 
issue, although most would agree that its presence in 
patients younger than 40 years is a concern. Data are 
limited on the isolated risk posed by a positive fam-
ily history of SCD, but results of recent and ongoing 
studies appear to show that family history alone is a 
risk factor, although its strength as a risk factor is un-
determined. The emotional impetus to implant a de-
vice in surviving family members of an SCD patient 
is strong. Documentation that family history alone is 
a risk factor supports the recommendations of a 2003 
American College of Cardiology/European Society 
of Cardiology Consensus Conference, in addition to 
a more intuitive clinical perspective, that an ICD is 
indicated in this setting. 
 Figure 3 illustrates current clinical approaches 
to risk stratification. In patients at high risk (ie, 1 or 
more of the risk factors discussed above), the ther-
apeutic objective is to improve survival; the only 
proven strategy is placement of an ICD. In patients 
at intermediate risk, many of whom are symptomatic 
but without risk factors for SCD, the therapeutic ob-
jective is to relieve symptoms. The initial approach 
is aggressive medical therapy followed by either sur-
gical myectomy/myotomy or alcohol septal ablation. 
Low-risk patients are those with minimal or no symp-
toms and none of the previously mentioned risk fac-
tors and include the majority of elderly patients with 
HCM. The cornerstone of management in these pa-
tients is reassurance, careful and regular surveillance 
with attention to the development of symptoms, and 
adequate control of hypertension. 
 The question is whether the availability of geno-
typing will alter this diagnostic and therapeutic con-
struct. Currently, the answer is a categorical negative. 
Nonetheless, the future for routine genotype determi-
nation is optimistic, particularly in light of rapid tech-
nological development and enhanced comprehensive, 
rapid genotyping capabilities. Genotyping should 
result in establishment of disease patterns based on 
longitudinal studies in larger numbers of patients, re-
finement in current models of risk stratification, and 
genotype determination for genetic counseling. “A 
fascinating potential application lies in the prevention 
of expression of a phenotype in mutation-positive in-
dividuals who have not developed the clinical pic-
ture or phenotype of HCM,” says Dr Gersh. Animal 
models exist, and the first clinical trials of prevention 
either have begun or are in the planning phase. “We 
now know a great deal more about what it is we do 
not know,” he says, “but for the present, risk stratifi-
cation for SCD in HCM is imprecise, and genotyping 
in this context is not a routine clinical tool.”
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Figure 2. patient age plays an important role in 
determining risk of Scd in patients with hcM.
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