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Title: Recirculation of Inhaled Xenon does not Alter Lung CT Density

J.B. Hoag, MD, MS!, R.H. Brown, MD, MPH1, M. Fuld, BSt and B.A. Simon, MD, PhD?1.
1Johns Hopkins University, Baltimore, MD, United States.

I ntroduction: Xenon-enhanced computed tomography (Xe-CT) measures regional ventilation
from changesin lung parenchymal CT density during the multi-breath washin/washout of
inhaled Xe gas. Since Xe is moderately soluble, vascular uptake and redistribution has been
proposed as a confounding phenomenon necessitating mathematical correction of density data.
We propose that the redistribution of Xe viathe circulation is negligible and that correction is
unwarranted. M ethods:. Three anesthetized, paralyzed, intubated mongrel dogs had an Arndt
bronchial blocker occluding one lung. The contralateral lung was ventilated with 65% Xe.
Whole lung CT images during unilateral ventilation were obtained at baselineand at 1 and 5
minutes of Xe ventilation. Comparisons between blocked and Xe ventilated whole lung densities
were made. Density of paraspinous muscle and blood (aorta, 1V C) were also compared. Results:
The density of lung tissue in the ventilated lungs increased significantly compared to control
after 1 and 5 minutes of Xe ventilation.

Mean Density of Xe Ventilated vs Blocked Lungs (+SD)

Blocked Xe Ventilated
Control -680.6 (65.6) -662.3 (28.8)
Xe-1min -688.5 (54.3) -535.4 (55.6)*
Xe-5min -689.1 (52.2) -492.9 (89.1)*

Vauesin Houndsfield Units, *p<0.05 vs Control and Blocked

The density in the blocked lungs did not significantly change at either 1 minute or 5 minutes of
ventilation with Xe. Although density tended to increase with time in the blood and muscle, the
change only reached significance in muscle at 5 min. Conclusions: Five minutes of ventilation
with a high concentration X e does not cause measurable density changes in the contral ateral
lung. Xe accumulation in muscle tissue limits redistribution. Correction of Xe-CT time series
density data may be unnecessary.
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