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A B S T R A C T

Hypertrophic cardiomyopathy (HCM) is the most common genetic cardiovascular disorder, more 
often presenting with asymmetrical septal hypertrophy. Here we report the case of a patient, 
affected by arterial hypertension, presenting to the emergency department with chest pain, 
electrocardiographic changes and troponin rise. Further diagnostic work-up ruled out ischemic 
heart disease and lead to the diagnosis of a rare HCM phenotype affecting the lateral wall of the 
left ventricle. Cardiac magnetic resonance imaging proved to be a reliable diagnostic test in this 
case thanks to its tissue characterization ability, allowing the identification of diffuse fibrosis 
through native T1 mapping, edema through T2 mapping and replacement fibrosis with late 
gadolinium enhancement, providing us with robust diagnostic and prognostic information. The 
association of arterial hypertension with atypical HCM forms emerged from multicentric studies, 
however, further research is needed to fully clarify the complex interactions between arterial 
hypertension and phenotypic expression of HCM.

1. Introduction

Hypertrophic cardiomyopathy (HCM) is the most common genetic heart disease, whose phenotypic expression, when apparent, 
presents as myocardial hypertrophy, often asymmetric and with a typical involvement of the interventricular septum (IVS) [1]. 
Microscopically, hypertrophy, hyperplasia, disarray, and loss of myocytes with development of fibrosis are observed [1]. However, the 
clinical and instrumental presentation of HCM remains extremely variable, ranging from individuals with a genetic mutation and no 
expressed phenotype to classic cases of septal hypertrophy, or even atypical apical and focal forms that can make the diagnosis 
challenging [2]. It is estimated that only a fraction of affected individuals actually receives a diagnosis HCM, this mostly happening 
through imaging techniques [1]. Here, we report a clinical case of a patient with an atypical form of HCM in which cardiac magnetic 
resonance (CMR) imaging provided important diagnostic and prognostic information.

2. Case report

A 45-year-old Bangladeshi man, height 170 cm, weight 70 kg, presented to our emergency department with oppressive chest pain 
that had started about 2 h prior. Blood pressure was 160/100 mmHg, heart rate 88 bpm, oxygen saturation 98 %. The patient did not 
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refer history of cardiovascular events, syncope, or arrhythmic palpitations. He reported not being on any drug treatment and his family 
history was negative for cardiovascular events. The electrocardiogram (ECG) (Fig. 1) showed sinus rhythm at 60 bpm, normal 
atrioventricular and intraventricular conduction, repolarization abnormalities with negative and deep T-waves in the inferolateral 
region. Blood tests were within normal ranges (Hb 15 g/dl, NT-pro-BNP 74 pg/ml, AST 22 Ul/l; ALT 14 Ul/l) save for a slight increase 
of Troponin values at 22 ng/l and 27 ng/l on the second determination (normal values < 14 ng/l). Transthoracic echocardiogram 
(Fig. 2A, Video 1 and 2) revealed concentric hypertrophy of the left ventricle with marked hypertrophy in the anterior and lateral walls 
(maximum thickness detected in parasternal short-axis: 20 mm), apically displaced papillary muscle and preserved systolic function 
(left ventricular ejection fraction 68 %) without signs of increased filling pressures (nondilated left atrium, trans-tricuspid gradient 
<2.8 m/sec, E/e’ 7); the mitral valve appeared redundant with systolic anterior motion (SAM) of the mitral leaflets, causing left 
ventricular outflow obstruction only during the Valsalva maneuver (peak gradient 35 mmHg) and associated with mild valvular 
regurgitation; no aortic stenosis was detected. Due to the clinical presentation characterized by a high risk for ischemic heart disease, 
related to the patient’s risk factors and ethnicity, a coronary angiography was performed revealing patent coronary arteries. In the 
suspicion of an underlying cardiomyopathy, CMR with a Siemens Aera 1.5 T scanner was performed using a standardized protocol 
previously described in detail [3]. Briefly, this included the acquisition of long- and short-axis cine imaging, T2-STIR imaging, T1 
mapping (MOLLI s cheme 5(3)3, normal values < 1010 msec) and T2 mapping with a T2-prepared steady-state free precession pulse 
sequence (normal values < 50 msec); 10 minutes after contrast media administration (0,1 mml/Kg body weight of gadoteric acid 
(Claricyclic, GE)), an inversion recovery T1-weighted gradient echo acquisition was used for late gadolinium enhancement (LGE) 
imaging, acquiring a set of gapless short axis covering the entire ventricles, along with a 2- 3- and 4- chamber view; finally, 
post-contrast T1 mapping images were acquired using the same parameters as for native T1. The CMR examination confirmed the 
concentric left ventricular hypertrophy (LV end diastolic volume index; 74,4 ml/m2; LV end systolic volume: 25,6 ml/m2; LVEF 66 %; 
LV mass index 143,4 g/m2) predominantly affecting the LV lateral wall (thickness: 18 mm vs 12 mm at IVS level) (Fig. 2B, Video 3 and 
4), with concomitant apical hypertrophy (thickness: 14 mm). SAM at rest was not observed. Native T1 (Fig. 3A) and T2 mapping 
(Fig. 3B) showed an increased signal within areas of larger hypertrophy (native T1 lateral wall: 1080 msec vs. 1004 msec of the IVS; T2 
lateral wall: 53 msec vs. 47 msec of the IVS), like T2-STIR sequences (Fig. 3C). LGE images acquired 15 minutes after contrast 
administration showed a subtle and non-extensive (<10 %) non-ischemic intramyocardial enhancement in the lateral wall at the same 
level (Fig. 3D). Regional analysis of native T1 mapping did not show any area of reduced values suggesting Fabry disease. The CMR 
findings were consistent with an asymmetric HCM of the lateral wall, with mild myocardial edema and fibrosis in areas of larger 
hypertrophy. No relevant arrhythmias were detected at the ECG monitoring during in-hospital stay. The patient’s treatment at 
discharge included an ACE inhibitor, aldosterone antagonist, beta-blocker, statin. An implantable cardioverter-defibrillator (ICD) was 
not considered given the low risk for sudden cardiac death (SCD) according to the HCM risk-score [4]. Six months later, the patient, 
who is in good general clinical condition, asymptomatic and with well-controlled blood pressure values under pharmacological 
treatment, continues outpatient follow-up at our hospital. Genetic testing was proposed but refused by the patient.

3. Discussion

We described the case of a patient with a rare form of predominantly lateral HCM, whose clinical presentation was chest pain.
When admitted to the emergency department, ECG abnormalities and a minimal troponin increase were detected. Although at this 

time point the bedside echocardiogram already raised suspicion of an underlying cardiomyopathy, it was deemed appropriate to 
exclude the presence of an acute coronary syndrome. Indeed, while chest pain is a common symptom associated with HCM [1], and a 
modest increase in troponin is also consistent with the disease [5], the age, sex, and geographic origin of the patient [6] led us to 
perform a coronary angiography, which subsequently yielded negative results. Though HCM was initially considered a disease free of 
coronary artery disease (CAD), it is now established that this can coexist with the underlying cardiomyopathy, contributing to worsen 
its prognosis [5]. Hence, it remains of relevance to exclude CAD in these patients, whenever the clinical presentation is consistent.

Fig. 1. 12-leads ECG showing sign of left ventricular hypertrophy and repolarization abnormalities (deep T-wave inversion).
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Fig. 2. images from echocardiography, 4-chamber (panel A) and cardiac magnetic resonance cine imaging, 4-chamber (panel B) both taken in tele- 
diastole, showing hypertrophy of the lateral left ventricular wall. Presence of apically displaced papillary muscle (asterisk in panel B).

Fig. 3. cardiac magnetic resonance imaging at mid-short-axis level of the left ventricle (LV), showing increased native T1 of the lateral wall (panel 
A) as well as increased T2 in the same location (panel B) associated with increased signal intensity n T2-STIR imaging (arrows in panel C) and slight 
hyperintensity in the post contrast late gadolinium enhancement sequence (arrows in panel D); these findings are consistent with mild edema and 
non-ischemic fibrosis of the most hypertrophied LV areas.
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Based on the age at presentation, clinical history not consistent with athlete’s heart, electrocardiogram (repolarization abnor
malities with marked T-wave inversion), echocardiographic findings (asymmetric hypertrophy of the left ventricle, albeit with atypical 
involvement), and the absence of systemic involvement suggestive of other forms of cardiomyopathy (including, in example, Leopard 
syndrome, Danon disease, Friedrich ataxia and mitochondrial cardiomyopathy), a CMR was performed with a clinical suspicion of 
HCM [7]. Compared to echocardiography, this technique has the advantage of providing highly accurate measurements of cardiac 
morphology and systolic function, as well as a histologically validated assessment of myocardial fibrosis [8] and edema [9]. In our 
patient, CMR findings of asymmetric hypertrophy of the left ventricular lateral wall, non-ischemic replacement fibrosis, increased 
native T1 and T2 mapping values were interpreted to be explained not solely by the presence of hypertension, but with an underlying 
HCM. The tissue mapping characterization, including globally elevated native T1 values and increase T2 mapping signifying edema in 
areas with LGE aided the differentiation against other forms of cardiomyopathy [10,11]. The isolated and prevalent lateral wall 
involvement characterizes a rare (approximately 1 %) but previously described subgroup both in echocardiographic [12] and CMR 
[13] studies. The coexistence of arterial hypertension with an atypical phenotypic expression of HCM has emerged from the results of 
large multicenter studies [14]; furthermore, it has been reported that the presence of arterial hypertension in patients with HCM is 
associated with a negative family history for sudden death and a higher prevalence of apical forms of hypertrophy [15]. Hypertension 
in HCM seems to be associated with an adverse clinical profile albeit without conveying significant changes in mortality rates. 
However, currently there is a lack of solid data fully clarifying the interaction between arterial hypertension and the phenotypic 
expression of HCM [16,17].

Finally, in terms of prognostic stratification of our patient, CMR provided several relevant information, specifically pertaining 
tissue characterization. Indeed, the presence of subtle myocardial edema (increased T2 mapping [11]) and diffuse fibrosis (increased 
native T1 mapping [18]) in the most hypertrophied areas supported the diagnosis of HCM [19], while the limited extension of the LGE, 
a negative prognostic factor when it should exceed 10 % of ventricular volume [20], confirmed the low risk of sudden death. Serial 
CMR examinations are to be planned in the follow-up to quickly identify any progression of the disease [21].

In conclusion, we reported the case of a patient presenting to the emergency department with a suspected acute coronary syndrome 
and instead found to be affected by a rare form of lateral HCM. CMR provided pivotal information to confirm the diagnosis and 
optimize the risk stratification. Further studies are needed to identify the complex interactions between arterial hypertension and the 
phenotypic manifestation of HCM.
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U. Landmesser, G. Lazaros, B.S. Lewis, A. Linhart, M.-L. Løchen, B. Meder, R. Mindham, J. Moon, J.C. Nielsen, S. Petersen, E. Prescott, M.N. Sheppard, 
G. Sinagra, M. Sitges, J. Tfelt-Hansen, R. Touyz, R. Veltrop, J. Veselka, K. Wahbi, A. Wilde, K. Zeppenfeld, B. Kichou, H. Sisakian, D. Scherr, B. Gerber, 
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