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Summary

To estimate regional left ventricular (LV) diastolic filling patterns in hypertrophic cardiomyopathy
(HCM), a computer-assisted method by applying “‘sector analysis’ to ECG forward and reverse
gated radionuclide ventriculography was developed. Fourteen patients with HCM (four with localized
septal hypertrophy, seven with apical hypertrophy and three with septal and apical hypertrophy accord-
ing to echocardiography) were observed at rest. After establishing serial 20 msec imaged frames, the LV
region of interest was subdivided into eight sectors radiating from the geometric center. A time-activity
curve was generated for each sector and was fitted by third-order harmonics of the Fourier series. From
each fitted curve, the regional peak filling rate (rPFR) and the time to rPFR (fTPFR) in the forward
gating method and regional atrial contribution to filling (rAC/FV) in the reverse gating method were
calculated. The coefficient of variance of rTPFR was used as an index of LV diastolic asynchrony.
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In HCM, a prominent delay of r'TPFR was observed in the hypertrophied regions. The coefficient
of variance of rTPFR correlated inversely with global LVPFR (r=—0.62, p<0.05), indicating that
diastolic asynchrony is one of the determinants of the LV early filling rate. Regional AC/FV was
augmented in the hypertrophied regions, indicating the important role of atrial systolic LV filling for
slowed early filling. Thus, this new method provides valuable information concerning regional dia-

stolic L'V wall mechanics in HCM.
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Table 1. Study patients
n Age (yrs) M:F HR (bpm) SWTH (mm) PWTH (mm)

Normal 10 50+ 7 10:0 65+10 9.9+1.0 9.4+0.5
Hypertrophic

cardiomyopathy

SH 4 45+12 3:1 61+ 5 17.5+2.9 10.0+1.6

AH 7 54+ 6 6:1 61+ 9 11.7+1.4 10.9+2.3
SH+AH 3 52+22 2:1 63+ 8 22.0+2.6 10.7+2.1

mean+SD HR=heart rate; SH=septal hypertrophy ; AH=apical hypertrophy ; SWTH and PWTH=septal
and posterior wall thickness estimated by echocardiography.
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EF: ejection fraction

PER: peak ejection rate

t-PER : time from R wave to PER
t-ES: time from R wave to ES

PFR: peak filling rate
t-PFR : time from ES to PFR
AC/SV: atrial contribution to filling

Fig. 1. A “forward-backward” composite of a left ventricular time-activity curve with
radionuclide ventriculography and computer-derived hemodynamic parameters.
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REGIONAL ANALYSIS
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Fig. 2. Sector analysis for assessing left ventricular (LV) asynchrony.
The LV region of interest is determined in the end-diastolic image and then subdivided into 8 an-
nular sectors from which sector time-activity curves are generated from the image sequence.

e o OBRGA NV,
ONSE
ATRIAL SYSTOLE ED sector 5

Regional Curve

Fig. 4. A representative sector time-activity curve and hemodynamic parameters of regional
left ventricular (LV) function.

ED=end-diastole ; ES=end-systole; AC=extent of LV filling volume with atrial systole; PER=
peak ejection rate ; PFR=peak filling rate; TPER=time to PER ; TES=time to ES; TPFR=time to
PFR.

AC divided by total filling volume (AC/FV) is calculated in each sector as an index of atrial con-
tribution to LV sector filling.
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Fig. 3. Regional time-activity curves at 8 annular sectors.
These curves are fitted by third-order harmonics of the Fourier series for eliminating the statistical
noise.
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Table 2. Summary of left ventricular function in the normals, and SH and SH+ AH groups

EF (%) PER (EDV/S) PFR (EDV/S) PFR/PER AC/FV (%)
Normal 67+6 2.8+0.5 2.5+0.4 0.89+0.11 17+ 4
SH 7249 2.5+0.4 1.840.2* 0.67+0.28* 21+ 4%
AH 69+5 2.7+0.8 1.7+0.4* 0.68+0.16* 23+ 7*
SH+AH 7145 3.1+0.3 1.940.4% 0.63+0.14* 30+10*

mean+SD, * p<0.05 vs Normal.

Impaired LV early filling rate (PFR or PFR/PER) and augmented atrial contribution to LV filling (AC/FV)
are observed in each HCM group. Abbreviations: see Table 1.
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Fig. 5. Representative LV global and regional time-activity curves in cases of the normal
group (upper panel) and the HCM group (lower panel).
In contrast with the normal group with synchronous LV performance, the HCM group shows

marked regional asynchrony in diastole.
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Fig. 6. Diastolic asynchrony in HCM groups as indicated by regional variation of rTPFR

among the sectors.

In the regions with the hypertrophied myocardium, regional TPFR shows a marked delay in each

of the HCM groups.
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Fig. 8. Regional atrial systolic LV filling (rAC/FV) determined in sector time-activity curves.
rAC/FV increases in the hypertrophied regions in each of the HCM groups.
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