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INTRODUCTION: The hybrid multibreath *He imaging technique has been previously used to measure regional lung parameters such as p,O,, specific ventilation
(SV) and ADC measurements simultaneously [1]. The combination of these three imaging measurements, acquired using a short multi-breath sequence, effectively
probes the different aspects of lung disease in a manner analogous to current clinical measurements. The obtained measurements are highly correlated with conventional
pulmonary tests (pulmonary function test (PFT), six-minute walk test (6MWT), and the St. George’s Questionnaire (SGRQ). In this study, the paO,, SV and ADC
measurements acquired using the hybrid technique were assessed for their viability as markers for distinguishing between smokers and nonsmokers.

METHODS: 10 subjects (5 Smokers, 5 Nonsmokers) were imaged using the hybrid
multibreath imaging technique. Hyperpolarized *He imaging was performed during a
sequence of 7 breath holds (6 short (~1s) breath holds followed by a 12s breath hold). A
normoxic mixture of HP *He:N,:0, (3:1:1) based on subjects’ total lung capacity (12%
TLC) was administered in a multi-breath regime, as shown in Fig.1. Subjects breathed
through a passive patient-driven gas delivery device presented before [2], which maintains
the gas mixture concentration (Fi0,=21%) and the tidal volume for each breath. Subjects
completed sufficient practice to ensure a repeatable breathing pattern. An end-inspiratory
slice-selective gradient-echo was acquired for six coronal slices spanning the entire lung in
a ~2s breath-hold. This scheme was repeated six times to evaluate the fractional ventilation
resulting from the regional signal buildup. Prior to the last breath, the subject is informed to
hold her breath for an extended 12-sec breath-hold, during which the simultaneous pAO,-
ADC-imaging occurs. Fractional ventilation, r, defined as the ratio of the inspired gas
volume to the total end-inspiratory volume, was computed by fitting the signal buildup in
multiple back-to-back breaths to a dynamic recursive model (a manner analogous to [4]).
Accelerated imaging was performed using the well-established GRAPPA method with a
factor of four and reference-line = 16. Six coronal slices (20-25 mm) with spatial resolution
of 6.25x6.25 mm?* (TR/TE = 6.7/3.2 ms, FOV = 30x40 cm?’, flip-angle = 5°, Slice-Gap =
20%) were acquired over a ~2s time span. A total of six time-points were acquired in a ~30s
multi-breath maneuver. The simultaneous pAO,-ADC-imaging occurred during the final 12-
s breath-hold, at which time the signal is at its highest level, and filling all the ventilated
parts of the parenchyma. The mean and standard deviation of each measurement were
calculated for all the voxels in the lung (Mapc, Dapc; Msv, Dsv; MpaO,, DpaOs). A
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stepwise multivariate logistic regression was used to predict the smokers and nonsmokers in Figure 1- (a) Spin-density maps for one of the middle slices (b) ADC maps (c)
the study. An a=0.05 was considered significant and a pr=0.25 was considered for a P02 Maps and (d) fractional ventilation maps for a representative smoker.
predictor to retain in the multivariate regressions. Table2- Multivariate Regression Model Statistics
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