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Analysis of left ventric-
ular pulsus alternans in
hypertrophic cardiomyo-
pathy
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We analyzed left ventricular (LV) pulsus alternans in 49 patients with hypertrophic cardiomyo-

pathy during cardiac catheterization.

LV pulsus alternans was noted in 6 of 17 patients with hypertrophic obstructive cardiomyopathy,
5 of whom already showed intraventricular pressure gradient at rest. No patient with hypertrophic non-
obstructive cardiomyopathy had LV pulsus alternans. Pulsus alternans was neither observed in the

right ventricle nor in the pulmonary artery.

There was little, if any, pulsus alternans in a low pressure LV chamber (subaortic portion) and
peripheral artery during LV pulsus alternans in a high pressure chamber. LV end-diastolic pressure
also remained unchanged during LV pulsus alternans, except in one case.

It is suggested that LV pulsus alternans in hypertrophic obstructive cardiomyopathy may imply

LV dysfunction associated with increased afterload.
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Table 1. Incidence of left ventricular pulsus
alternans in hypertrophic cardiomyo-

pathy
HOCM (N=17)
HNCM Basal obstruction
(N=32)
(+) (=)
PA (+) 0 5 1
PA (-) 32 1 10

Abbreviations: PA=pulsus alternans; HNCM=
hypertrophic non-obstructive cardiomyopathy ;
HOCM =hypertrophic obstructive cardiomyopathy.
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Table 2. Hemodynamic data in hypertrophic obstructive cardiomyopathy with and without

left ventricular pulsus alternans

LVSP LVEDP CI HR SVI IVST PWT EF
(mmHg) (mmHg) (L/min/m?) (beats/min) (mL/min/m?) (mm) (mm)
PA (+) (N=6) 148 +19 17+9 3.1+0.9 82+10* 39+13 23+5 13+3 0.80+0.10
PA (—) (N=11) 131+21 13+7 3.4+0.7 69+7 5011 267 14+4 0.79+0.09

PA=pulsus alternans; LVSP=Ileft ventricular systolic pressure; EDP=end-diastolic pressure; CI=cardiac
index ; HR =heart rate ; SVI=stroke volume index ; IVST =interventricular septal thickness ; PWT = posterior wall

thickness ; EF =ejection fraction. * p<0.05.
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Fig. 1. Pressure tracings in a case with hypertrophic obstructive cardiomyopathy (HOCM)

(Case 1).

Left ventricular (LV) pulsus alternans (strong and weak pressures) and simultaneously-obtained
femoral artery pressure are illustrated. There is no phasic change of LV end-diastolic pressure or
systolic arterial pressure between strong and weak beats.

EKG =electrocardiogram; dp/dt=first derivatives of LV pressure.
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Fig. 2. Pressure tracings in a case with HOCM (Case 2).

LV pulsus alternans is precipitated by premature ventricular contraction (PVC) (upper panel).
Pulsus alternans is recorded in the LV high pressure chamber, but not in the LV low pressure
chamber (subaortic portion). The level of LVEDP remains unchanged during LV pulsus alternans

(lower panel).
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Fig. 3. Pressure tracings in a case with HOCM (Case 3).
LV pulsus alternans is exaggerated after PVC. However, there is little or no change in LVEDP and
femoral artery blood pressure.
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Fig. 4. Pressure tracings in a case with HOCM (Case 4).
LV pressure and femoral artery pressure were simultaneously recorded. There is no rhythmic change
in LVEDP or femoral artery blood pressure during alternans.
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Fig. 5. Pressure tracings in a case with HOCM (Case 5).

LV pressures are continuously recorded from the LV apex (high pressure chamber) (left panel) to
the subaortic portion (low pressure chamber) (right panel) after contrast left ventriculography. Dur-
ing LV pulsus alternans in the apex, alternans is also observed in the subaortic portion, although its
degree is minimal compared with the LV pulsus alternans in the apex.
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Fig. 6. Pressure tracings in a case with HOCM (Case 6).

There is a rhythmic alternation of the LV diastolic pressure wave form and LVEDP. After a strong
LV beat, LV diastolic pressure shows a continuous decrease into mid-diastole with lower LVEDP,
suggesting a phasic alternation of LV isovolumic relaxation and preload.
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