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Regional Pulmonary Xenon-133
Washout Study Using Dynamic
SPECT Images Obtained
by a Triple-headed SPECT System

Kazuyoshi Suga, Kazuya Nishigauchi,
Tsuneo Matsumoto, Norihiko Kume,
Hiromichi Uchisako and Naofumi Matsunaga

We investigated preliminarily the clinical utility
of dynamic SPECT in studying pulmonary Xenon-
133 gas washout, using the continuous repetitive
rotating acquisition method with a triple-headed
SPECT system.

The subjects included one healthy volunteer and
16 various lung diseases. After obtaining the equi-
librium images, the sequential washout images
were acquired every 60 sec for 6 min. As the ventila-
tion index, the real half-time of regional activity
was evaluated. With or without abnormalities on
chest CT, these images allowed us to show effec-
tively the three-dimensional distribution of ventila-
tion abnormalities, such as peripheral or segmental
air trapping.

Xenon-133 washout SPECT is useful to elucidate
the distribution and nature of ventilation abnormal-
ities in various diseases.
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Fig. 1 (Upper); The transaxial equilibrium (EQ) and
serial "**Xe-washout (W0) SPECT images of a normal
volunteer in the middle lung field. On the WO image at
2 min (WO 2), no abnormal "**Xe-retention was seen.
(Bottom) ;
portions of the right lung were 53.5 and 48.6 in the upper
lung ; 58.3 and 46.2 in the middle lung ; and 57.3 and 54.
1 in the lower lung, respectively.

T1/2 values (sec) in the ventral and dorsal

There was no significant difference in '*Xe-washout
between the peripheral and central portions in the lower
lung.

Fig. 2 The coronal SPECT images of the equilib-
rium and serial **Xe-washout SPECT in a 63-yr-old
92.6%, %BEFV,,=60.2%).
The washout images (2-3 min) clearly demonstrated

man with silicosis (% VC =

abnormal '#Xe-retention in both the upper lung
fields.
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Fig. 3 The tran‘aaxlal equilibrium (EQ) and serial '*
Xe-washout (WO: 2, 4, 6 min) SPECT images of the
lower lung field in a 34-yr-old man with diffuse panbron-
chiolitis (%VC = 60.1%, %EFV,, = 68.4%).

The WO images demonstrated a prolonged washout in
the ventral portions of both the lungs. In addition, a
characteristic peripheral air-trapping in the outer zones
in both the lungs () was clearly demonstrated on the
delayed WO images (6 min).
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The TACs were obtained by the ROIs set over the
peripheral and central lung fields in the right lower lung
field, as shown in the left scheme. Those revealed that
¥ Xe washout in the peripheral portion (T1/2: 156 sec)
was more prolonged compared with the central portion
(T1/2: 100 sec).
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