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Ventilatory Dynamics in Hypertensive Heart Disease

Chang Woon Kwon, M.D., Tae Hoon Jung, M.D., Hi Myung Park, M.D.
Department of Internal Medicine, Shcool of Medicine, Kyungpook National University,

Taegu, Korea

Small and large airways functions were studied in patients with hypertensive heart disease
in slightly to moderately compromised state functionally. In this study, the forced vital capacity
and various flow parameters reflecting expiratory flow rate were determined from simuitaneou-
sly recorded forced expiratory volume and maximal expiratory flow volume curves in 86 cases.
The closing volume was measured by a single breath nitrogen method in 57 cases and airway
resistance with its related parameters by a body plethysmograph in 11 cases. These results
were compared with those obtained from the same numbers of healthy controls matched for
sex, age and height.

In the patient group, the forced vital capacity and all the observed values of flow parameters,
except for the ratio of the first second vital capacity to the forced vital capacity, were significantly
reduced than those in the controls. When the remainder of flow parameters was volume-adjus-
ted to the forced vital capacity, however, the mean of the peak expiratory flow rate and the
maximal expiratory flow rate at the 75 per cent of the vital capacity were not significantly
different from that of controls. In contrast, the volume-adjusted values of maximal expiratory
flow rates at 50 and 25 per cent of the vital capacity, and the maximal midexpiratory flow
were remained significantly smaller than those in the controls. The closing volume and its
ratio to the vital capacity were significantly larger in the patient group. Airway resistance
and its related parameters revealed no significant differences between two groups. These
findings suggest that the patients with hypertensive heart disease in a mild to moderate failure
are associated with restrictive ventilatory impairment and a small airways obstruction, but
with little or no large airway dysfunction.

KEY WORDS : Ventilatory dynamics - Hypertensive heart disease * Small airway function *
Large airway function.
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Table 1. Parameters derived from forced expiratory
volume curves in controls and patients with
hypertensive heart disease(HHD)

Control HHD

(n=86) (n=86)
FVC 99.6+ 12.56 90.8+ 17.52***
FEV, 101.1+ 1541 88.2+ 21.56***
FEV/FVC% 99.3+ 878 97.6+ 14.74

Values are mean+ SD expressed as a percentage
of the predicted normal values.
*5<0.001

Table 2. Flow parameters derived from forced expi-
ratory volume and maximal expiratory flow
volume curves in controls and patients with
hypertensive heart disease(HHD)

Control HHD

(n=86) (n=86)
FEF25—75% 105.6+ 38.65 85.64 42.11***
PEF 99.4+ 18.07 914+ 27.41*
FEF25% 101.2+ 21.11 83.0+ 29.44***
FEF50 % 104.0+ 37.00 84.0+ 37.05***
FEF75% 116.5+ 63.90 86.4+ 44.07***

Values are mean+ SD expressed as a percentage
of the predicted normal values.
*p<<0.05, ***p<(0.001
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Table 3. Volume-adjusted flow pardmeters derived
from forced expiratory volume and maximal
expiratory flow volume curves in controls
and patients with hypertensive heart disease

(HHD)
Control HHD
(n=86) (n=86)
FEF25—-75% /FVC 091+ 0370 0.79+ 0.309**
PEF/FVC 225+ 0501 228+ 0.604
FEF25% /FVC 201+ 1.043 193+ 0.685
FEF50% /FVC 1.13+ 0433 1.00+0.438*
FEF75% /FVC 043+0.352 0.33+0.173**

Values are mean+ SD
*p<<0.05, **p<{0.02
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Table 4. Closing volume in controls and patients with
hypertensive heart disease(HHD)

Control HHD
(n=57) (n=57)
cv 90.5+ 29.48 112.9+ 48.38***
CV/VC 95.8+ 31.08 129.2+ 55.77***

Values are mean+ SD expressed as a percentage
of the predicted normal values.
**+*5<0.001
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Table 5. Parameters derived from airway resistance by body plethysmography in controls and patients with

hypertensive heart disease(HHD)

Controtl HHD

(n=11) (n=1D)
Raw(cmH,0/L/sec) 1.48+ 0.543 2.00+ 1.000
Raw/V, (cmH,0 * sec) 8.23+ 7.361 8.50+ 8.852
Gaw/V.(1/cmH;0 - sec) 0.25+ 0.050 0.21+0.103
InGaw/Vy, —1.41+ 0.237 —1.64+ 0.585
V(L) 3.16+ 0.818 2.98+ 0.981

Values are mean+ SD.

Differences between two groups are all insignificant.
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