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 Hypertrophic cardiomyopathy (HCM) is a genetic cardiac 
disease characterized by diffuse or segmental left ventricle 
(LV) hypertrophy associated with a nondilated ventricular 
chamber, in the absence of other cardiac or systemic disease 
that might be capable of producing the same degree of hyper-
trophy  [  1  ] . It is an important cause of sudden cardiac death in 
any age group. The prevalence of HCM is approximately 
0.2–0.5 % of the general population. 

 Pathologic hallmarks of HCM are myocyte disarray and 
interstitial  fi brosis  [  2  ] . HCM is inherited as an autosomal 
dominant trait and is caused by mutations in a sarcomeric 
gene which encodes protein components of the cardiac 
sarcomeres. 

 HCM can be seen as part of certain genetic and metabolic 
syndromes. These include Noonan syndrome (associated 
with pulmonary valve dysplasia and septal defects), mito-
chondrial myopathies, glycogen storage diseases (type II 
Pompe disease), as well as other rare conditions. In older 
patients, other systemic diseases associated with left ven-
tricular hypertrophy (LVH) include hypertension, Friedrich 
ataxia, pheochromocytoma, neuro fi bromatosis, tuberous 
sclerosis, amyloidosis, lentiginosis (referring to the pres-
ence of lentigines or spotted areas on the skin due to sun 
exposure), and Fabry disease, a rare X-linked autosomal 
recessive metabolic storage disorder caused by a lack of 
lysosomal a- galactosidase  [  3  ] . 

 Imaging plays a role in detecting HCM, characterizing its 
pattern (phenotype), classifying disease severity, and provid-
ing risk strati fi cation criteria for sudden cardiac death. 
Echocardiography is the conventional imaging modality to 
screen for this condition, as it can characterize the pattern 
and distribution of increased LV wall thickness. However, it 
can underestimate the degree of LV hypertrophy, especially 
at the apical endocardial border. 

 Cardiac MRI using delayed gadolinium-enhancement 
technique provides information regarding the location and 
extent of  fi brosis and is considered the examination of choice 
to establish the diagnosis of HCM when echocardiography is 

inconclusive. It allows multiplanar imaging which has the 
advantages of allowing complete coverage of the myocar-
dium and better characterization of the pattern and distribu-
tion of LV hypertrophy. 

 Cardiac CT is not routinely used in patients with HCM 
since it is associated with radiation exposure. However, CT 
can be useful in those patients in whom detailed anatomy of 
the coronary arteries is needed and in patients with con-
traindications to MRI such as a pacemaker or aneurysm 
clips. The spatial resolution of CT is usually superior to 
MRI, allowing exquisite, noninvasive coronary artery 
angiography. Cardiac CT also provides comprehensive ana-
tomical and functional information about the heart cham-
bers and myocardium  [  4  ] . In retrospectively gated cardiac 
CT acquisition, systolic anterior motion (SAM) of the 
mitral valve can be easily assessed. In addition, delayed 
enhancement CT scanning provides information about 
myocardial scarring and  fi brosis similar to that provided by 
MRI  [  5,   6  ] . CT has been reported to be useful in the assess-
ment of patients undergoing septal alcohol ablation by 
enabling depiction of the exact extent and location of septal 
hypertrophy, systolic anterior motion of the mitral valve, 
and mitral valve lea fl et–septal contact as well as septal per-
forator anatomy, which is of utmost importance in guiding 
septal ablation  [  7,   8  ] . See Table  10.1  for the utility of CT in 
the evaluation of HCM.  

 It should be noted that myocardial bridging is common 
in patients with apical hypertrophy and has been reported 
in the majority of patients presenting with typical or 
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   Table 10.1    The utility of CT in the evaluation of HCM   

 Distribution of hypertrophy 
 LV maximal wall thickness 
 LV out fl ow tract obstruction 
 Presence of  fi brosis (delayed enhancement on CT) 
 Presence of systolic anterior motion of the mitral valve 
 Coronary anatomy 
 Evaluation of septal perforator arteries before alcohol septal ablation 
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 atypical chest pain  [  9  ] . It can lead to myocardial ischemia 
by narrowing the intramyocardial segment of the affected 
coronary artery, which can be especially well seen 
on CT. 

    10.1   Phenotype Analysis 

 HCM is diagnosed when the LV wall thickness (typically the 
septum) is  ³ 15 mm in the end-diastolic phase  [  10  ] . It can be 
classi fi ed based on the distribution of the wall hypertrophy 
into the following phenotypes: asymmetric (Fig.  10.1 ) with 
and without dynamic LV out fl ow tract (LVOT) obstruction, 
apical (Fig.  10.2 ), midventricular (Fig.  10.3 ), and symmetric, 

mass-like, and    noncontiguous  [  9  ]  (Figs.  10.4a  and  10.5 ) (see 
Table  10.2 ). HCM does not involve the basal or inferolateral 
segments of the LV, a helpful feature in differentiating HCM 
from other causes of LV hypertrophy  [  11  ] . Occasionally api-
cal infarct can be identi fi ed by CT in the absence of coronary 
artery disease as a result of constriction of a distal LAD 
bridge (Fig.  10.6 , black arrow). Recently, left ventricular 
myocardial crypts have been identi fi ed as a distinctive mor-
phologic expression of HCM, occurring in patients with and 
without hypertrophy. Crypts may identify individual HCM 
family members before development of typical phenotype. 
Crypts are con fi ned to the basal LV, most commonly in the 
ventricular septum or posterior LV free wall  [  12  ] . Example 
of LV crypt is presented in Fig.  10.6  (white arrow).         
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  Fig. 10.1    Representation of the asymmetric (septal) phenotype of 
HCM: panel ( a ) is an axial CT reconstructed in diastole. Panel ( b ) is an 
axial CT reconstructed in end systole in the same patient. In panel (a), 
note the markedly increased thickness (>30 mm) of the apical septal 
wall ( asterisk ) of the left ventricle (LV), with a thickened mitral lea fl et 

( black arrow ). This meets the diagnostic criterion of HCM, which is LV 
wall thickness greater than or equal to 15 mm in the end-diastolic phase. 
Panel (b) demonstrates the systolic anterior motion of the mitral lea fl et 
( black arrow  in panel b) which causes left ventricular out fl ow obstruc-
tion.  LA  left atrium,  RA  right atrium,  RV  right ventricle       
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  Fig. 10.2    An apical variant of HCM. Panel ( a ) is an apical four- chamber 
view demonstrating the thickened apical myocardium and near cavity 
obliteration at end systole. Panel ( b ) is a short-axis cut at the level of the 

apex demonstrating the apical hypertrophy and almost complete oblitera-
tion of the left ventricle apical lumen ( arrow ) at end systole.  RA  right 
atrium,  RV  right ventricle,  LA  left atrium,  LV  left ventricle       
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  Fig. 10.3    Midventricular HCM. Panel ( a ) is a four-chamber CT orien-
tation, while panel ( b ) is a two-chamber CT view. Each shows concen-
trically thickened myocardium (2.5 cm maximum thickness, 
 double-headed arrows ) located in the middle third of the left ventricle 

( LV ) walls. There is an acquired apical diverticulum ( white arrows ) 
caused by the abnormal physiology of the LV.  LA  left atrium,  RA  right 
atrium,  RV  right ventricle       

 

 



86 10 Hypertrophic Cardiomyopathy

RV

a

LV

LA

b

  Fig. 10.4    Mass-like HCM. Panel ( a ), a short-axis CT view, shows 
LV hypertrophy with mass-like bulging at the apical anterolateral 
wall (surrounded by  black  and  white arrows ). This form of HCM 
needs to be differentiated from a neoplastic mass. For comparison, 
panel ( b ) is a 4-chamber CT image of a patient with an intramyocar-
dial metastasis ( black arrow ). Note the areas of patchy contrast 
enhancement of the metastatic mass which represents vascularization 

of the tumor. While mass-like HCM shows  characteristics and 
enhancement similar to normal myocardium, tumors possess attenu-
ation values different from the surrounding myocardium and also 
commonly demonstrate enhancement characteristics of increased 
vascularity such as that seen in panel (b).  LV  left ventricle,  RV  right 
ventricle (Panel  a  reproduced from Chun et al.  [  3  ] . With kind permis-
sion of Radiological Society of North America, Oak Brook, IL)       
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  Fig. 10.5    Noncontiguous HCM. A short-axis CT image demonstrat-
ing noncontiguous left ventricular hypertrophy of the anteroseptal and 
inferoseptal walls ( arrows ). The septal wall thickness is nearly normal 
( asterisk ).  LV  left ventricle,  RV  right ventricle (Reproduced from Chun 
et al.  [  3  ] . With kind permission of Radiological Society of North 
America, Oak Brook, IL)       

   Table 10.2    Phenotypic classi fi cations of HCM   

  HCM phenotypes  
 Asymmetric with or without LV out fl ow obstruction 
 Apical 
 Symmetric 
 Mass-like 
 Noncontiguous 
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    10.2   Risk Strati fi cation Criteria 

 Contrast-enhanced CT enables the diagnosis of HCM by 
enabling accurate measurements of the myocardial thickness 
and demonstration of the classic spade-shaped ventricular 
cavity during systole.    In addition, it allows identi fi cation of 
risk strati fi cation criteria associated with sudden cardiac 
death which include ( a ) LV maximal wall thickness 30 mm 
or more, ( b ) marked LV out fl ow tract obstruction (best 
assessed with echocardiography; CT can suggest the pres-
ence, but cannot con fi rm it or grade its severity), ( c ) decreased 
LV ejection fraction, ( d ) presence of  fi brosis, and ( e ) pres-
ence of a perfusion defect indicating ischemia. Global LV 
functional volume analysis and ejection fraction are acquired 
using end-diastolic and end-systolic reformats of the CT 
data. Delayed myocardial enhancement can be used to char-
acterize perfusion defects and  fi brosis  [  11  ] . The presence of 
narrowing of the intramyocardial segment of a coronary 
artery, which can lead to myocardial ischemia, can also be 

identi fi ed on CT. In addition, CT can provide information on 
LV volume and the degree of mitral regurgitation  [  9  ] .  

    10.3   Differential Diagnoses 

 The differential diagnoses of HCM include in fi ltrative dis-
eases such as amyloidosis and sarcoidosis, which cause 
restrictive cardiomyopathy as well as LV hypertrophy due to 
aortic stenosis or hypertension. 

 In amyloidosis, amyloid protein is deposited in the myo-
cardium, causing diffuse, symmetrical thickening of both 
ventricles and the septum and this thickening may involve 
the interatrial septum and atria. 

 Sarcoidosis, characterized by noncaseating granulomas, 
usually involves the interventricular septum (particularly the 
basal portion) and the lateral LV wall. Right ventricular 
in fi ltration with sarcoidosis is rare. In addition, cardiac sar-
coidosis is an unusual  fi nding in the absence of signs of other 
systemic involvement such as mediastinal lymphadenopathy 
or pulmonary parenchymal disease. 

 With aortic stenosis and systemic hypertension (compen-
satory LV hypertrophy), the LV wall undergoes compensa-
tory hypertrophy caused by pressure overload and thus 
demonstrates a more concentric pattern of hypertrophy. 
Differentiation between HCM and compensatory hypertro-
phy can be dif fi cult. In compensatory hypertrophy, systolic 
function is often normal and the LV wall rarely exceeds 
15 mm in maximal thickness and rarely shows increased 
enhancement with contrast. 

 Occasionally, metastatic malignancy can present as focal 
hypertrophy (mimicking mass-like HCM) (Fig.  10.4b ).      
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