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Background
We aimed to determine if myocardial perfusion (MP) is
decreased in young patients with hypertrophic cardio-
myopathy (HCM) and first grade relatives without
hypertrophy (subjects at risk) during adenosine induced
myocardial hyperemia. Furthermore, we wanted to
investigate if such a decrease was associated with diasto-
lic dysfunction.

Methods
Twelve controls (22.8 ± 4.5 years), fourteen subjects at risk
(18.9 ± 3.8) and ten HCM patients (22.3 ± 6.4) were exam-
ined using echocardiography and cardiovascular magnetic
resonance (CMR) at rest and during hyperemia (adenosine
140 μg/kg/min). Patients with left ventricular outflow tract
obstruction were excluded from the study. Myocardial
perfusion was calculated as the ratio of coronary sinus
flow and left ventricular mass (LVM) from CMR. Myocar-
dial fibrosis was assessed using late gadolinium enhance-
ment. Diastolic function was quantified using both
echocardiography and CMR. The Mann-Whitney test was
used to compare the groups and results were considered
significant if p < 0.05. Results are presented as mean ±
SEM if not otherwise stated. The study was approved by
the Ethical Board and informed consent was obtained.

Results
There was no significant difference in MP (ml/min/g) at
rest in controls, subjects at risk and HCM patients (0.8 ±
0.1, 1.0 ± 0.1, 0.9 ± 0.1, respectively, p = ns). During
hyperemia, MP was similar in controls and subjects at
risk (3.9 ± 0.3 and 5.0 ± 0.5, p = 0.11, but lower in HCM
patients (2.5 ± 0.4, p < 0.05 compared to both). Even
when fibrosis was excluded from LVM the MP was lower
in HCM patients compared to the other groups. Two
subjects showed mild diastolic dysfunction (E/e’ = 16),
otherwise none of the investigated subjects showed
marked diastolic dysfunction (E/e’<15).

Conclusions
Young HCM patients show decreased MP during hyper-
emia in non-fibrotic myocardium compared to controls
even without diastolic dysfunction. These findings indi-
cate that microvascular disease may be the cause of
decreased MP in young patients with HCM. Funding.
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Figure 1 Top panels: Typical coronary sinus flow (CSF) curves at rest (left) and adenosine hyperemia (right) during one cardiac cycle
for one healthy subject (solid line), one subject at risk (broken line) and in one HCM patient (dashed line). Bottom panels: The CSF
(mean ± SEM) for each group at rest (left panel) and adenosine hyperemia (right panel). Note that the CSF during adenosine hyperemia is lower
throughout the cardiac cycle in HCM patients compared to controls and subjects at risk. * = average time of end systole.

Figure 2 Myocardial perfusion (MP) at rest and during adenosine hyperemia for each subject in all three groups. Error bars show the
mean ± SEM. During adenosine the MP was significantly lower in HCM patients compared to both controls and subjects at risk.
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