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Summary

We tested the hypothesis that the cardiopulmonary baroreflex control of forearm vascular re-
sistance is impaired in patients with hypertrophic nonobstructive cardiomyopathy (HNCM). Forearm
vascular responses to lower body negative pressures (LBNP) at —20 mmHg and —40 mmHg and to
lower body positive pressures (LBPP) at +20 mmHg and +40 mmHg were compared between 11
patients with HNCM and 6 normal subjects. Forearm blood flow was measured with a strain
gauge plethysmograph and forearm vascular resistance was calculated by dividing mean blood
pressure by forearm blood flow.

The left ventricular end-diastolic dimension and the left atrial dimension changed with the in-
creases in LBNP and LBPP in patients with HNCM and in normal subjects. The ranges of these
changes were similar in the 2 groups. Mean blood pressure and heart rate did not change during
LBNP and LBPP. LBNP increased but LBPP decreased forearm vascular resistance in normal sub-
jects, but neither LBNP nor LBPP changed the resistance in patients with HNCM. Increases in the
resistance to cold pressor tests did not differ between the 2 groups. In patients with HNCM, there was
a negative correlation between forearm vascular resistance at LBNP —20 mmHg and the left ven-
tricular wall thickness (r=—0.81, p<0.01).

These results suggest that the cardiopulmonary baroreflex control of forearm vascular resistance
is impaired in hypertrophic cardiomyopathy and that this impairment may be associated with left
ventricular wall thickness.
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Table 1. Baseline variables

Normal HNCM p value
Number of cases 6 11
Mean BP (mmHg) 99+4 87+3 <0.05
HR (beats/min) 705 68+3 NS
LVDd (mm) 51.5+1.7 39.6+1.0 <0.01
LVDs (mm) 31.3+2.1 24.1+1.0 <0.05
LAD (mm) 32.2+1.9 34.5+1.2 NS
IVSth (mm) 11.2+1.5 24.1+1.0 <0.01
LVPWth (mm) 10.6+2.8 11.9+0.9 NS
%FS 38.2+2.4 39.4+2.6 NS
FBF (m//100 m//min) 3.4+0.2 3.5+0.3 NS
FVR (units) 29.5+1.8 27.1£3.0 NS
LVEDP (mmHg) 8.3+2.3 10.4+1.5 NS
CO ({/min) 5.1+0.5 4.7+1.1 NS
SVR (dyn-sec/cm®) 1,446+28 1,351+149 NS
Norepinephrine (pg/m/) 229+82 212+ 64 NS

Values are expressed as mean+SE.

HNCM =hypertrophic nonobstructive cardiomyopathy ; HR=heart rate; LVDd=left ventricular end-diastolic
dimension; LVDs=LV end-systolic dimension; LAD=left atrial dimension; IVSth=interventricular septal
thickness ; LVPWth=LV posterior wall thickness; %FS=9% fractional shortening; FBF =forearm blood flow;
FVR =forearm vascular resistance; CO =cardiac output; SVR =systemic vascular resistance ; LVEDP=LV end-

diastolic pressure.

CO was measured by thermodilution and LVEDP was recorded at the catheterization of the heart. SVR
is expressed as {(mean aortic pressure minus right atrial pressure)/(cardiac output)} x 80.
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Fig. 1.,

Responses of mean blood pressure (BP) and heart rate (HR) to LBNP and LBPP in

normal subjects and patients with HNCM (HCM).
LBNP=lower body negative pressure; LBPP=lower body positive pressure.
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Fig. 2. Responses of left ventricular end-diastolic dimension (LVDd), left ventricular end-
systolic dimension (LVDs), and left atrial dimension (LAD) to LBNP and LBPP in normal

subjects and patients with HNCM (HCM).

LBNP—-40 mmHg; 46.5+3.9 (p<0.01), LBPP
+20 mmHg; 25.5+2.1, LBPP+40mmHg;
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B LBOEm R L. —%, HNCM @<
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fbER+. FHMEARK TR, BEH 120
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Table 2. Responses of JLVDd, 4LAD, and 4%FS to LBNP and LBPP in normal subjects and

patients with HNCM

—40 mmHg —20mmHg +20 mmHg +40 mmHg
Normal
4LVDd (mm) —6.2+0.7 —4.0+£0.7 2.3+0.6 3.8+£0.6
4ALAD (mm) —5.3+0.4 —3.5+0.5 3.0+0.7 5.0+0.9
4%FS (%) —5.24+0.9 —4.4+0.9 2.5+0.8 2.9+0.6
HNCM
4LVDd (mm) —4.6+0.4 —2.3+0.5 1.8+0.6 3.8+0.6
ALAD (mm) —4.6+0.6 —2.5+0.5 1.9+0.4 3.4+0.4
4%FS (%) —3.6+0.8 —1.9+1.2 3.2+1.3 2.6+1.1

Values are expressed as mean+SE.

There were no significant differences in JLVDd, 4LAD and 4%FS between the 2 groups.

Abbreviations : see Table 1.
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Fig. 3. Responses of forearm blood flow (FBF), forearm vascular resistance (FVR) to
LBNP and LBPP in normal subjects and patients with HNCM (HCM).

* p<0.05 vs 0 mmHg,

LA R 278 Lz, BiBeiUE T, AT
B, B 53.0+£7.0 (p<0.01), HNCM &% 48.9+
5.0 units (p<0.01) LA L bARHIICHLATE
KL,

Fig. 5 iz@#» LBNP—20mmHg, LBPP
+20mmHg iz BT 3 EBHLERH RO E(L
(4LVDd) & e it o2k (AFVR) nRg%
BT BERCIE r=-0.88 p<0.0l pFEHAL

** p<0.01 vs 0 mmHg.

ADHBEMGRLED 2, HNCM BT fER
FEERE RS R o /.

ZnkHizc, HNCM #£fkL L iz LBNP
BE LA E I E B AR e RS h ot
B, 0 ISEE LD EFICE D 60 & HEE
vohle. ZIZITRIZ, #FEHZ Lic LBNP
—20mmHg % X 1" —40 mmHg iz &7 3 4FVR
L EEBERE L o BfRE: Rit+ 5 & (Fig. 6),
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Fig. 4. Forearm vascular resistance responses
to cold pressor test (CPT) in normal subjects
and patients with HNCM (HCM).

* p<0.01 vs rest.
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Fig. 5. Correlation between Jforearm vascular resistance and Jleft ventricular end-di-
astolic dimension (JLVDd) under LBNP at —20 mmHg and LBPP at +20 mmHg in normal

subjects and patients with HNCM (HCM).

The slope of the regression line for normal subjects was steep, but was not for patients with

HNCM.
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Fig. 6. Correlation between Jforearm vascular resistance and left ventricular wall thick-
ness (LVth) under LBNP at —20 mmHg and at —40 mmHg in patients with HNCM.
LVth=(IVSth4+LVPWth)/2; IVSth=interventricular septal thickness; LVPWth=Ieft ventricular

posterior wall thickness.

The slope of the regression line at LBNP —20 mmHg was significant, but was not so at LBNP

—40 mmHg.
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