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Attempt of Helical CT Densitometry for
Assessing Regional Pulmonary Ventilation

Norihiko Kume, Kazuyoshi Suga,
Kazuya Nishigauchi, Katsuyuki Takano,
Shinji Koike, Tsuneo Matsumoto
and Naofumi Matsunaga

Pulmonary dynamic CT densitometry during steady-state
breathing was recorded and analyzed using helical CT scan
in 14 patients with obstructive disorders involving small and
large airways, and 2 with restrictive lung disease. The data
set of 7-second, continuous helical scan at constant table
position were reconstructed as 35 one-second temporarily
overlapping images at 0.2-second intervals over 2-3 respi-
ratory cycles, and regional CT densitometry was displayed.
Normal lungs ( 5 volunteers)showed a regular sinusoidal
curve, and maximal lung density change (LDC)was greater
independent lungs than in independent lungs, with an aver-
age difference of 29.5 HU, indicating the gravitational ef-
fect. In contrast, a regular sinusoidal curve was not shown
in obstructive disorders, and a significant reduction in maximal
LDC (33.7 £ 22.6 HU)compared with the normal lungs (60.8
+25.9 HU) (P < 0.001)was indicated. In contrast, no marked
reduction in maximal LDC (53.7 £ 28.6 HU)was shown in
restrictive disorders. This method is fast and easy, and ap-
pears useful for the detection of ventilation abnormalities
in obstructive lung disorders.
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-780 Ventral \ Fig.1 (A)Chest X-ray CT in a normal sub-
__/—’ f ——_ ject shows circle ROls to obtain CT densito-
-800 . , . = metry. (B)Densitometry obtained at right
0 1 2 ‘3 7 middle lung shows regular, sinusoidal waves.
Time (Sec) Maximal amplitude of lung density change

during respiration in dorsal portion (63 HU)
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is greater than that (42 HU)in ventral portion.
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Fig.2 (A)Chest X-ray CT in a 59-yr-old -740 _
woman with bronchial asthma shows circle _750 1 //" -~
ROIs to obtain CT densitometry. (B) Densi- \\vjentra! \\ _/
tometry at right middle lung is irregular and -760 \
flattened compared to that(Fig.1)in a normal 7701 / \_J___
subject, and a paradoxical expiratory decrease - L ) . L . |

in lung density is also noted in ventral por- 0
tion. Maximal amplitude of lung density
change during respiration in dorsal portion (23
HU)is less than that (32 HU)in ventral portion.
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