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Bl Ta Mo A —FICiEHK L. TOB, <
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Tavta—F AT AIRANL, BHTICHWE.

b) RyO539 FOBERE

Hr=Hh A7 TEHAIL 72 FfERO Xe-133 0hk
FHe% C (1), HEDN D Xe-133 & C'(1), X v ¥
77y F& B@) &3hid
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Thb. TIT, Ny I 770 FOFEZKRD
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Computer
System
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————
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Bag-in-box
Fig. 1 Xe-133 inhalation system.

*: RC-IC-1635LF: Hitachi Medical Corporation,
Tokyo, Japan
**. EDR-4200 HD: Hitachi Medical Corporation,
Tokyo, Japan
***. EP45: Japan Servo Corporation, Tokyo, Japan
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Fig. 2 Procedure for back-ground correction.
B(t)=(C1(t)—C2(1))/(N1—-N2)
C’3(t)=C3(t)—B(t)

ROI 1: entire chest

ROI 2: area covering Xe-133 activity within
lungs and its scatter

ROI 3: area over the lungs alone

Nn: number of matrix within ROI n

B(t): back-ground activity

Cn(t): Xe-133 activity ROI n

C’3(t): Xe-133 activity after back-ground cor-
rection within ROI 3

5
[
4
= LU
o AA
= : UV ' v\ Clearance
= | Curve
o 9
Zos i, ,— Exponential
© 0.5?: | \( Curve-Fitting
I <Thporx A
. l RS
I e Tipexe > i
-10 0 120
Time (second)

Fig. 3 Procedure for estimating ventilation indexes.
T 1/2 r: real half time
T 1/2 exp: half time estimated from exponen-
tial curve fitting .
Twm: Ala—c)
a: Mean of activity of Xe-133 during semi-
equilibrium
b: Activity of Xe-133 at the end of semi-
equilibrium estimated from exponential curve-
fitting between 0 and 120 seconds after washout
started
c: mean of activity of Xe-133 between 115 and
125 seconds after washout started
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Fig. 4 Comparison between overall ventilation indexes calculated tefore back-ground
correction (VI) and their difference or relative difference.

Difference=VI1’'— VI

Relative difference (%4)=(VI’—VI)/VI
VI: Ventilation index calculated before back-ground correction
VI’: Ventilation index calculated after back-ground correction
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Fig. 5 Comparison between regional ventilation indexes calculated before back-ground
correction (VI) and their difference of relative difference.

7z. WIEZITO L,
15.04£12.7%, T (a/m 1%, 4.00+2.74 7,
8.5% Wi L HEHE hic.

WTFhoBE bREROBEHHEL ELEOK
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£ [ER

RNy 2759y FEERICHESETEH L%
KOEFE L mKROMICIX, BEAYHE O BER
& o7 (r=—0.794~—0.819, p<0.01). FHEE%
BoMEE, Tuzr Tyzexp, Tam PHEICEE
FENIZ B Nz h - 7z (Fig. 6).
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(Fig. 7a). Tum X Tyzr & DRz r=0.941
(p<0.001) NAHELIED AR % 5 h (Fig. b),
Tizexp £V b RBFARHEEZSRLZ (p<0.001).
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Fig. 6 Relationship between ‘turn-over rate’ and
overall (@) T12r, (b) T12exp, (¢) T (arm
calculated after back-ground correction, respec-
tively. Each index is inversely proportional to
the ‘turn-over rate’.
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Relationship between Ventilation Indexes

— T1/2R vs. T1/2exp —
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Fig. 7 Comparison between regional T 12 » and
(@) T2 exp and (b) T (a/m calculated after
back-ground correction, respectively.
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ARATOMICIIEMHEED Y, Xe-133D = X2V ¥
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Summary

Back-ground Correction and Selection of Ventilation Indexes in
Xenon Gas Ventilation Studies

Akio EBINA, Toyoharu IsawA, Takeo TESHIMA,
Tomio HirANO and Kiyoshi KoNNO

Department of Medicine, The Research Institute for Chest Disease and Cancer,
Tohoku University, Sendai, Japan

How to treat the effect of back-ground countrate
(BGC) on the ventilation indexes (VI) in the ven-
tilation studies in the lungs has been given little
attention to and no difinite method to correct the
BGC has been established. The purpose of this
study was to assess the effect of BGC on the VI’s
and establish a reasonable and simple way to
correct the BGC. Xe-133 gas was inhaled with
a semi-equilibrium method and washed out with
air. Three ROI’s were made for BGC correction; an
entire chest (ROI 1),an area covering Xe-133 activity
within lungs and its scatter (ROI 2), and an area over
the lung alone (ROI 3). Firstly we estimated the
BGC per matrix in the region between ROI 1 and
ROI 2 in each frame data. By analyzing the wash-
out curves on the whole lung region (ROI 3) and
regional lungs between semi-equilibrium and 120
seconds after washout started, three different VI’s
were calculated; real half time (T 1/2 &), half time
estimated from exponential curve fitting (T 1/2 exp),
and/or the area under the curve (A) divided
by the difference in mean count rate during semi-

equilibrium (a) and at 120 second (c) after washout
started (T (a/my=A/(a—c)). True VI’s were cal-
culated after BGC correction in each frame data.
There was no uniform correlation between the
non-corrected VI’s and true ones, respectively.
Therefore, we had to correct BGC to calculate
each of the three VI’s exactly. There were statis-
tically significant correlations between ‘turn-over
rate’ (=Vg min/(FRC+Vy)) and any of the true
VI's calculated from the overall lung area (r=
—0.8). T 1,2 r could hardly be estimated in region-
al lungs in patients with chronic obstructive lung
disease. T (a/my correlated better with Ti2r
(r=0.941) than T 1/2 exp. T (a/m) calculated after
BGC correction in ‘A’, ‘a’, and ‘c’ were equal to
T (a/m) calculated after BGC correction on each
frame.

In conclusion, the best VI is T (a/m) calculated
after BGC correction on ‘A’, ‘a’, and ‘c’.

Key words: Xe-133, Semi-equilibrium, Back-
ground correction, Turn-over rate, Ventilation
index.
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