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Clinical Application of 133-Xe Ventilation
Scintigraphy

Norinari Honda, Kikuo Machida
and Makoto Hosono

Xenon-133 ventilation scintigraphy provides three sets of
scintigrams: wash-in, equilibrium, and washout images.
Krypton-81m or #"Tc-Technegas can be used as alternatives
depending on their physical characteristics and the purpose
of scintigraphy. Xenon-133 scintigraphy is compatible with
SPECT when a multi-detector gamma camera is used.

Ventilation images are analyzed by the height/area method
to calculate regional lung volume and the mean transit time
of the posterior planar view,

If perfusion scintigraphy is done during the same exami-
nation, a ventilation/perfusion ratio image is also obtained.
Factor analysis is applicable to the washout phase and per-
mits a more detailed depiction of uneven ventilation. Series
of consecutive SPECT during washout (dynamic SPECT)
visualize ventilation in cross section and provide three-di-
mensional images of regional lung volume and poorly ven-
tilated areas.

A major indication for '**Xe scintigraphy is acute pulmo-
nary thromboembolism (PTE) when used in combination
with perfusion scintigraphy. The scintigraphic diagnosis of
PTE is not inferior to that of contrast-enhanced helical CT,
although the latter was initially reported to have higher sen-
sitivity and specificity than scintigraphy.

Other important indications are differentiation between
primary pulmonary hypertension and chronic pulmonary
thromboembolism, and the prediction of postoperative pul-
monary function.

Ongoing trials are attempting to create functional images
of ventilation by CT or MRI, both of which may become rivals
of scintigraphy because of their higher image resolution.
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Fig. 1 Height/area method. A: ¥Xe scintigraphy
begins with a single breath inhalation and breath-
holding (left upper image), with subsequent
rebreathing in a closed circuit to reach equilibrium
(second line, left image). Finally, the circuit is opened
4 and washout images are taken. Perfusion scintigra-
phy (B)is obtained next. Time-activity curves of both
‘ lungs are generated (C).

Peak a is due to activity from inhaled '*Xe, and
peak b to residual volume (RV)-to-total lung capac-
ity (TLC) breath to measure RV/TLC. Decline from
peak a represents the dilution of **Xe in a closed
circuit. Peak ¢ denotes the start of washout (circuit
open). Trough d represents the end of ventilation
scintigraphy and injection of *™Tc-MAA. Functional

i images obtained by the height/area method are cal-
culated as regional lung volume (upper left), regional
perfusion (upper middle), mean transit time (MTT,
upper right), 1/MTT (lower left), regional ventilation
(lower middle), and ventilation/perfusion ratio (lower

(D) right).
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Fig. 2 Factor analysis of **Xe washout. A:
normal washout, B: abnormal washout. A: A
44-year-old woman with dermatomyositis
shows normal washout as evaluated by in-
spection of serial washout images (middle and
lower panels)and also by factor analysis
(upper panel).

Two curves were culculated time-activity
curves by the analysis. Each pixel value of
images left of the curves was a coefficient
denoting the contribution of the curves to the
real washout curve of the pixel. Factor #1
(upper left pair of curve and image) represents
background because the curve shows a
markedly slow decline, and the image shows
that this curve was mainly seen in chest wall
and liver. Factor #2 (upper right pair) repre-
sents lung. B: A 70-year-old woman with
chronic bronchitis. Delayed washout was
seen in the right lower lung by examination
of the serial washout images (lower panel).

Factor analysis revealed more inhomoge-
neous washout. Slow washout as in factor #1
(upper left pair), very slow washout nearly
equal to background (upper right pair), and
rapid washout(lower left pair)are shown.
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