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Effect of Posture on the Distribution of Pulmonary Ventilation in
Patients with Increased Closing volume
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Background: In normal adults, ventilation is uneven and greater in the base than the apex of the
lung in tidal volume breathing. However infants have fragile chest wall and reduced elastic recoil,
resulting in easy closure of peripheral airways especially in the dependent portion of the lung. So
ventilation in infants is greater in the apex than the base of the lung. We assumed that in adults whose
closing volume is increased, dependent portion could be easily collapsed during tidal breathing and
ventilation could be greater in the uppear than than the lower portion of the lung.

Methods: We measured spirometry and closing volume (CV) in normal controls and in patients with
chronic lung disease. Also we measured fractional distribution of ventilation at supine, left lateral and
right lateral decubitus with **Xe ventilation scan in normal controls, patients with normal closing
volume and patients with increased closing volume.

Results: The subjects consisted of 7 normal controls (mean age+SD, 62.9+6.1 years). 6 patients
with normal CV (62.8+8.2 years) and 7 patients with increased CV (63.0.+15.3 years).

1) Normal controls have mean (+SD) FVC 104+11% of predicted value, FEV, 120+16%, FEV,/
FVC 112+5% and CV 86.9+12.5%. Patients with normal CV have FVC 62+11%, FEV, 54+17%,
FEV,/FVC 84+23% and CV 92.6+15.5%. Patients with increased CV, have FVC 53+9%, FEV, 38+
13, FEV,/FVC 69+16% and CV 176.1+36.6%, CV was significantly different between two patient
groups (p <>0.02).

2) In normal controls mean fractional ventilation to left lung was 48.1+5.3% at supine, 54.1+9.8%
at dependent and 40.94+6.5% at left uppermost position. In patients with normal CV mean fractional
ventilation to left lung was 44.6+2.1% at supine, 59.7+5.6% at left dependent and 31.7+8.3% at left
uppermost position. In patients with increased CV mean fractional ventilation to left lung was 48.7+
4.5% at supine, 41.7+6.6% at left dependent and 60.9+15.7% at left uppermost position.

In normal controls and patients with normal CV, ventilation to left lung at left dependent position
tends to be higher than that at supine position but without statisitical significance and it was
significantly lower at left uppermost than at left lung dependent position.

In patients with increased CV, ventilation to left at left dependent position tends to be higher than
that at supine position but without significance and it was significantly higher at left uppermost than
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that at left dependent position.

Conclusion: These data suggest that in patients with increased CV ventilation to one side of lung
could be higher at uppermost than at dependent position on lateral decubitus during tidal breathing
and this fact should be taken into account in positioning of patients with unilateral lung disease.
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Table 1. The Result of Spirometry and Closing Volume in the Subjects

Subjects FVC FEV, FEV,/FVC Ccv
(% pred) (% pred) (%) (% pred)
N o(rI\rInal7 )control 104+11 120+16 112+ 5 87+12
Ntzr&nal )CV Patients 62+11 5417 84123 92+15
=6
Inc(ll'\?as%i CV Patients 53+ 9 38+13 6916 176 +36*
CV: Closing volume
*P value<(0, 02 compare to normal CV patients
Table 2. Effect of Posture on Fractional Distribution of Ventilation to Left Lung
Subjects Supine Lt. dependent Lt. uppermost
(%) (%) (%)
chrl\xlna%(lontrol 48.1£5.3 54.1+9.8 40.9+ 6.5
N(Erl\rlnal )CV Patients 44.6+2.1 58.7+5.6 31.7+ 8.3*
=6
Inc(ll’gas%l CV Patients 48.7+4.5 41.9%9.4 60.9+15.7*
Lt: left
*P value <0, 05 compare to left dependent
p<0.0%8
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Fig. 1. Effect of posture on the distribution of ventilation to left lung.
@®: mean.
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Fig. 2-A. Posterior **Xe ventilation lung scan in a normal control. Ventilation is preferentially distributed to the
dependent lung. RT =right, LT =left, Sup=supine, DEC=decubitus.
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Fig. 2-B. Posterior **Xe ventilation lung scan in a normal CV patient. Ventilation is preferentially distributed to the
dependent lung. RT =right, LT =left, Sup=supine, DEC =decubitus.
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Fig. 2-C. Posterior 1¥*Xe ventilation lung scan in a increased CV patient. Ventilation is preferentially distributed to
the uppermost lung. RT =right, LT =left, Sup=supine, DEC=decubitus.
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