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Table 1 Clinical data for patients with chronic
obstructive pulmonary disease and a control
group of healthy volunteers

Control COPD

(MeantSD) " (Mean+SD)
Age 41 393481 18 69.0+9.0%*
TLC (L) 41 5711098 16 5.71+1.49%*
VC (L) 41 4254061 18 277+0.86%*

VC (%pred) 41 108.5%1295 18 89.31£22.4%*
FEV,,(L) 41 353+046 17 138%0.5**

FEV,o(%pred) 41 99.1£108 18 54.8t15.6%*
FEV,o/VCp (%) 41 89.0£99 17  45.7114.9%*

PFR (L/S) 41 9.6t1.5 17 414+ 1.55*%*

RV/TLC (%pred) 41  90.7£30.4 10 123.2+32.1**

Dy (%pred) 4] 83.1+£21.0 16 81.3%304

Dy/V a(%pred) 4] 879x11.0 16 62.4£27.9**

PaO; (Torr) = 14 741%123

PaCO, (Torr) = 14 429+34
**p<0.001

Healthy control

34 & 7 %5 (1997)
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Fig. 1 3D images of a healthy control and a COPD patient at 20% threshold.
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Fig. 2

PV/TPV

Fig. 3
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Threshold (%)

Mean pulmonary perfusion volume with threshold values set at 10% intervals. Y-axis
is scaled logarithmically. Mean perfusion volume in healthy smokers and non-smokers
remained relatively constant from 31-70% and gradually decreased from 71-100%.
There was no significant difference in perfusion volume between smokers and non-
smokers among healthy volunteers. Mean perfusion volume in COPD patients
decreased gradually from 31-60% and markedly decreased at values greater than 60%.
Perfusion volume of COPD patients and healthy volunteers differed significantly at
values of 51% or more.

0.1
0.01
—@— Non - smoker
00014 ~* »
—a@— Smoker
—a— COPD
& p 005 vi non smoker or smober
& p- 001 va non smokar or wmoker
0.0001 - r T T T T T T |
o o o o o o
S g o] [<e] r~ @ (o2} o
I | ! | | ! ' -
— — — — !
~ wn ~ © —
~N ™ < [(e} >

Threshold (%)

The ratio of pulmonary perfusion volume to total perfusion volume (PV/TPV) at each
level. Y-axis is scaled logarithmically. Mean PV/TPV value in COPD patients was
significantly higher than that of healthy volunteers from 21-40% and significantly
lower at levels of more than 51%.
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Summary

Quantitative Evaluation of Pulmonary Perfusion Volume Using *™Tc-MAA SPECT:
A Comparison of COPD Patients and Healthy Volunteers

Kou UcHipa*, Takashi Miyasaka*, Hiroyuki Nakayama*, Kunihiko SHimizu*,
Hideki TaAkAHASHI** and Masaaki TAKANO**

*Second Department of Internal Medicine, Toho University School of Medicine
**Department of Radiology, Toho University Ohmori Hospital

%mTc-MAA pulmonary perfusion single-photon
emission computed tomography was performed on 18
patients with chronic obstructive pulmonary disease
(COPD) and 41 healthy male volunteers. We quan-
tified the extent of pulmonary perfusion with the
Application Visualization System. We measured the
pulmonary perfusion volume (PV) at 8 threshold
levels encompassing 10 percentage points each from
21-100%. We also calculated the ratio of perfusion
volume to total perfusion volume (TPV) at each
threshold. Pulmonary perfusion volume in healthy
volunteers remained relatively constant at levels of
31-70% and decreased gradually at levels of 71—
100%. There was no significant difference in perfu-
sion volume between smokers and non-smokers. Per-
fusion volume in COPD patients gradually decreased

at levels of 31-60% and markedly decreased at levels
greater than 60%. Perfusion volume differed signifi-
cantly between COPD patients and healthy volunteers
at levels of 41-100%. The mean PV/TPV value of
COPD patients was significantly higher than that of
healthy volunteers at levels of 21-40% and signifi-
cantly lower than that of healthy volunteers at levels of
more than 50%. This finding demonstrates that lung
volume at high levels of pulmonary perfusion is
decreased in COPD patients. The pulmonary perfu-
sion volume at levels of more than 60% is an efficient
means of distinguishing COPD patients from healthy
subjects.

Key words: Three-dimensional imaging, *™Tc-
MAA, Quantitative analysis, Application visualiza-
tion system, Voxel.
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