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SD

b

Fig. 1 Normal volunteer (31-year-old male, non-smoker).
a: functional map of pulmonary ventilation/perfusion ratio (V/Q).
b: histogram of pixel numbers against V/Q.
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Mean:
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maxX:
S4B
SD/CW:
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Fig. 2 Takayasu Aortitis with pulmonary involvement (53-year-old female, non-smoker.

PaO2 87.4 Torr).
a: functional map of V/Q.
b: histogram of V/Q.
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CW

Mean:
Ttal:
maxy:
maxxX:
SD &
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Fig. 3 Emphysema (73-year-old male, 45-pack-year smoker. PoO2 52.2 Torr).

a: functional map of V/Q.
b: histogram of V/Q.
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Table 1
Diagnosis Normal Pulm. vasc. dis. Emphysema Total

No. of cases 5 5 5 15

Age 29.444.5 41.4422.5 72.443.2 47.7422.5
Sex (M; F) 5;0 2;3 5;0 12;3

BW (kg) 72.0+5.1 62.84+13.5 49.0+5.0 61.0412.7
Rk 0.424-0.02 0.454-0.06 0.3340.03 0.40+0.07
Rk/r 0.01+0.00 0.014-0.00 0.01-£0.00 0.014-0.00
CW, 1.024-0.05 1.034-0.16 0.794-0.08 0.954-0.15
CWn, 1.084-0.02 1.05+0.17 0.81+0.09 0.984+-0.16
CWq 1.074-0.02 1.04+0.17 0.8140.10 0.984-0.16
SDg 0.21+0.06 0.3540.11 0.344-0.05 0.304+0.10
SDm 0.2540.06 0.3740.10 0.38+0.06 0.33+0.10
SDq 0.254-0.07 0.37+0.10 0.3940.06 0.344-0.10

Rr/k: Crosstalk ratio of 81mKr gas to the window of 9°mTc. Rg/r: Crosstalk ratio of 99mTc-MAA to the window
of 81mKr, CWy, SDo: CW and SD without crosstalk correction. CWm, SDm: CW and SD after crosstalk cor-
rection using measured value of Rk, Rg/r. CWa, SDa: CW and SD after crosstalk correction using constant
value of Ry/g (=0.40), Rg/r (=0.01).

Table 2 Repeated measurement by the same operator
Intra-observer variation

(6)%% SD
Normal 29 M 1.08 1.09 1.09 0.35 0.33 0.33
PTE 30 M 1.00 1.00 1.00 0.30 0.30 0.30
Emphysema 68 M 0.77 0.79 0.78 0.37 0.37 0.37
Lung cancer 80 M 1.04 1.02 1.02 0.24 0.23 0.23

PTE; pulmonary thromboembolism

Table 3 Repeated measurement by 3 independent operators
Inter-observer variation

CW; CWq CW3 SD, SD: SDs
Normal 28 M 1.04 1.03 1.05 0.28 0.28 0.26
PTE 30 M 1.00 0.99 1.00 0.30 0.31 0.29
Emphysema 76 M 0.79 0.76 0.82 0.39 0.35 0.45
DPB 74 M 1.01 0.99 1.00 0.38 0.39 0.38
Lung cancer 66 M 0.92 0.91 0.91 0.28 0.28 0.26

CWi, SD1; measured by pulmologist

CWz, SD2; measured by nuclear radiologist
CW3, SD3; measured by radiological technician
PTE; pulmonary thromboembolism

DPB; diffuse panbronchiolitis

MmTH5H. f212L, IFEHFHIEL Ryg=0.40, Rg/r 2. BRYEICOVLWTO®RE
=001 L L7-fiigfELH~%L, CW,SDown [ —HRE T X 280 R LALEIC X % K/ Lk
FHIZOWTHIF LA EER LD o=, HEiRo HENELE RO o7, CW L SD

O Y IR LREOHEE % Table 2 7. —5chd
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Fig. 6 Relationship between CW and P.,Oo.
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Fig. 7 Relationship between SD and PA-,Oo.
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Summary

Assessment of Pulmonary Ventilation/Perfusion Ratio by Dual Radionuclides
SPECT Using 8™Kr Gas and *"Tc-MAA

Yoshichika SANDO

Second Department of Internal Medicine, Gunma University School
of Medicine, Gunma, Japan

The accuracy and clinical availability of pul-
monary ventilation/perfusion (V/Q) ratio images
by 81mKr gas and 99mTc-MAA dual radionuclides
SPECT was assessed in 10 normal volunteers and
31 patients with pulmonary diseases. After equal-
izing the total acquisition counts of both radio-
nuclides, the ratio of 8!mKr/99mTc¢ count was
calculated in each pixel and expressed as the
functional map of V/Q. Then, the histogram of
pixel numbers against V/Q ratio was drawn and
the center of weight (CW) and standard deviation
(SD) of the distribution were determined. The
reproducibility of this method was excellent. In
normal volunteers, CW was 1.07 and the SD was
0.25. The V/Q was lower in dorsal than in the
ventral portion. SD was large and lobar or seg-

mental high V/Q areas were clearly noted in the
patients with pulmonary vascular diseases. In
pulmonary emphysema, large low V/Q areas
coexisted with patchy high V/Q areas. CW was
small and SD was large in this group. There was a
significant positive correlation between SD and
P._.O2. The author believes that the pulmonary
ventilation/perfusion (V/Q) ratio images by dual
radionuclides SPECT is a useful diagnostic pro-
cedure. Further, SD determined by this exami-
nation is thought to be a good parameter of
uneven distribution of pulmonary ventilation and
perfusion.

Key words: Ventilation/perfusion ratio, Dual
radionuclides SPECT, Functional image.
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