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D= Y vy 2aEHG S BERCC R $iHEZ UL
fk Lo, BRETE, —RHREKEB L ORE Y
=4 —LAsn, 13Xe # = (27.75~37 MBg/L
(0.75~1 mCi/L)) oA L £ &K % 5~7 o
BRI & R R ICAT VO, ST, BN
ZOWNH L, N RUE S 0E L,
#7185 MBq (5 mCi) » 133Xe AR LA L, &
FIPENLIC T 10~20 ) o BEIR 2 1k % 17 - 7 14,

BN A 2D L& 4T - 7. 2RI 5 it
M RI £ =% — 3 CRT 2 TfFv, MKHETIE 30
oL, HEEciE 20 B Lokl v F
77 Lkt LT RE ORI o (ERLE, sk
IhieT— 4 nb2iosEhiRe it L, #BmK
DEFBEMBE L 724 A =T %EY, 9 AMEF
BB 2L—Y 0 ro%, E— 7T 3
0%UTFT& Ay 7r5v 0 FELTHEL, ROI
EERE L. LEofEk, mtiig s, £,

LTS, RioKEICSOWT, FhZEho
SE (V) BKHE (V) Ml (Q), K 4y A iR
¥ (VIV), ffisfisE (Q/V), Vi Qo< v+
v R BRI (VIQ) 2RI L, v
Hi U dh#g X v, ZierlerY o Height-Over-Area i#:
(A/H ) 2 05 LT84 ok v L E ) (Mean
Washout Time, MWT) %# k7=, i X #3Vik
{53 A R AR RFEBE D X BRMED 12 i,
CT Wil G EH a2 T E NI CHIE L, £RA M
PERERR L & M AR DI 2T MifT L 72 (Tables 1, 2),

S5 PF P o TRERICHOWTIE, 1~441Cb
TmoTZh b o#ERED BN RBBIELT-
7= (Table 3).

n. | &

1. 133Xe Functional Image (Z & 2 Bt aE A
A—UHR
M T T VIV OIETF, X0 Q/V
DIKT 2, #ibic X 2K & LD IKTF »3
Bene, k< QV i RiEms b il ~o i
v 7 b oA & Rt BB T oRROBNE ES
T THUCHIE LT V/Q (3 IE % BRI L T Ak
FIUCIET L, 3% - D 2 2+ v F &7

29 %

i (1992)
Table 1 Pulmonary function and blood gas data of
fibrosis and normal control
Diagnosis Fibrosis Normal Control
(m 1SD) (M  1SD)
N (M/F) 33 (18/15) 28 (19/9)
Age ys 586 + 104 ** 356 + 132
%VC % 741 + 216 * | 1056 * 129
FEV.o % 854 + 81 855 + 7.0
Veo/V e 369 + 1.45% 262 + 0.82
RV/TLC % 385 + 11.3 344 + 88
AN, % 206 + 179+ 073 + 037
CC/TLC % 461 + 103 * 396 + 53
%DLcosb % 61 + 26 * | 115 + 20
DUVA  1/LUm/mmHg 335 + 1.49% 531 + 127
Pao. 770 112 ™ 935 + 64
mmHg
PaCO: 372 + 42 385 + 29

* P value < 0.05
.

< 0.01

< 0.001
Table 2 Distribution of roentgenologic signs of
fibrosis
classification N classification N
a-1 3 | a-1,IVa 2
a-2 4 a2, IVa 2
|
b-1 2
b-2 1
1 2 1, IVa 3
Il 2 1 1l
3 2 3, IVa 1
a-2 2
m ’
b-3 3 m b-2,IVa 1
b-3, IV a 1
v a 1
NP 2

Roentgenologic Signs are classified by the Pulmonary Eibrosis
of Intractable Disease Research Committee, the Ministry
of Health and Welfare of Japan
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Fig. 1 Distribution of V/V and Q/V of fibrosis.

L, B Figri < oG IERRICH LT
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EHBC L cEmging s L, 2 By
THEETH - 7ens, T CIAFEEZEZRL AL
- 7= (Figs. 1, 2).

2. 133Xe Functional Image (C & 3882
PE# D 7 Hlic >\ T I~44ERTICKE 17 Bl
133Xe Functional Image iZ X % @82 1T 12
(Table 3). V/V,Q/V,V/Q 0%tz &iTH % &
(Fig. 3), V/V {853 — 840 2 = b 0 0 24k
ARG T, Q/V fE¥ud LR TR, i
BB E R L, BREHEOEITIC X Y W
I ILHE A DK T 23858+ 5 P REE AR S .
2 Z OfER, —IC VIQ RO T2 #1T 5%

L AE» L. MWT oI E kit (Fig. 4),

Lok R 7z 2R T ogfmin & ey, EHRTF
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Fig. 2 Distribution of V/Q and MWT of fibrosis.

Table 3 Distribution of patients of fibrosis

Sex (M/F) | Age (yrs.) Diagnosis Duration (M)
1 M 60 1P 38
2 M 59 1P 15
3 M 68 P 32
No 4 F 61 Chr. HP 12
5 F 53 Chr. HP 12
6 F 53 PSS 24
7 P 51 PM 12

B3 & 2N & b IERHn O EITAEED B,
2RO AL O HEFT IS 5 R SIE O KINE
fic X 2 REMEHER S e,

3. E #l

() fiEf 1, 60 &%, P4 - BAZH, LLP., &
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Fig. 3 Long-term changes of V/V, Q/V and V/Q about 7 patients of fibrosis.
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e - — WA RS0 (7 4E U 7o BERAEAS AL i~ L
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N — OIS &7+ 4, FEVioy it 100% & RETH
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Fig. 4 Long-term changes of MWT about 7 patients L7oMRRoBE %4 L, i o o BNl

of fibrosis,

I NRERLIRBE R S (A L, Ffat & & b rpulli~
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133Xe Functional Image DORERSHIFHIC & 5 FRAEILIERTIE B DR RERENT

Xe

MWT (73 sec

o

Lung Function

Fig. 5 Change of 133Xe functional image, CT findings and lung function in Case 1 (60 y.,
F., L.I.P.) for 38 months.

Table 4 Distribution of decreased area of V/V, Q/V

N Obstacle Lesion Decreased | Decreased
Decrease Upper | Middle Lower Division Volume
Vv 31/33 11 9 31 51/198 714/3300
2 (94%) (22%) | (17%) (61%) (26%) (22%)
o
=]
w Qv 20/33 1 3 25 29/198 442/3300
(61%) (4%) (10%) (86%) (15%) (13%)
Vv 15/28 9 3 6 18/168 286/2800
g (54%) (50%) | (17%) (33%) (11%) (10%)
S
z Qv 15/28 11 7 10 28/168 412/2800
(54%) (39%) | (25%) (36%) (17%) (15%)
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Fig. 6 Change of 133Xe functional image, CT findings and lung function in Case 6 (53 y.,

F., PSS) for 24 months.
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EROEBE LT3, FTicbhbholfFE
HEBEANGIZ, AAOLEBICVUVFIATO
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nal Image iZ X 2 JREEMIT 2 1TV, Z DR IR 2H
HEZRZRHM L.

1. Functional Image [ & 2K EEE & FH(CD
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TER D> & BRAEALIE B BIE B o b RERE 13,
7VC BT HOWRERRES L IBEE L £E
ETBLDEEZLRTWEA, Crystalld, Ost-
row 519z X b jREERE b, MREEBEO M
JEEEEORMIEDAEMELAERE L, K
MREMZEIC L 2 A £ % K EEHBR O REME
PBEHEBL Mz &Nz, AE® PF #EH] o Functional
Image iz X 3 V/V ik, i X #EH, CTHT
RCHELTHTHBFOETERL, EEflLi
LT, E¥ME,S ISD UL T 0 ET &R +EL
X, RKE$E, ToREOKERL DIEFD 245
WTHY, Rk 3 BEIEEOEERMIEE
DEEETH o7z (Table 4). %7z MWT 7 T3,
RNz 747 ADBETEICX 5%
KEHMD 72 MWT EBEMGTREN 2, 5§
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&bz MWT oo FETEY IE BB MBS & 5 & 7%
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M EERRE I X 3 FEViog @ X 5 2 %D
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2. Functional Image (C & 3 M2 FHEEE & #
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Y, BT IS MFEAHOEB A b
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HEE» 5, PFIES 0 REBEST o RHlicX Y
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e 5 B R BT BE 2070 O FRIBARAT 1< e fe 1
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Summary

Analysis of Fibrotic Lung Diseases by Long-Term Evaluation
with 133Xe Functional Imaging

Kiyoshi FUKUDA*, Shizuo HASEGAWA*, Toru TAKEDA**
and Nobuyoshi ISHIKAWA**

*Respiratory Division, Department of Internal Medicine, University of Tsukuba, Ibaraki 305, Japan
** Department of Radiology, University of Tsukuba, Ibaraki 305, Japan

Semiquantitative analysis of regional lung func-
tion was carried out using 133Xe functional imag-
ing, which can be performed repeatedly in a
non-invasive and effortless way, on 33 patients
with fibrotic lung disease, which often occurs in
aged patients with decreased lung function. The
results of this analysis were compared with those
obtained by conventional methods, including chest
X-ray and CT examinations and testing of whole
lung function. The results obtained from the 33
patients (fibrotic group) were also compared with
those obtained from 28 normal adults (control
group), and 7 of the 33 patients were followed up
for a long period of time.

In the fibrotic group, both V/V and Q/V de-
creased in bilateral lower lung zones, while Q/V
increased in upper lung zones, resulting in a
tendency toward less differences in V/Q among
upper, middle and lower zones. The mean MWT
in the whole lung was shortened to 68-+13 sec. in

the fibrotic group from 7449 sec. observed in the
control group. Such a difference in MWT between
the fibrotic and control groups was also seen in
the upper and middle zones. As for long-term
changes, although V/V showed no marked changes,
Q/V demonstrated progressive and remarkable
decreases in the lower lung zone, therefore, V/Q
was uniformly distributed over the whole lung in
appearance. MWT was prolonged with time in all
of the 7 patients. Thus it was clear that apparent
regional obstructive dysfunction without decrease
in FEVi.0y4 emerged as fibrotic changes were
worsened, and it was confirmed that analysis of
regional lung function with 133Xe functional imag-
ing is a very useful method of determining the
state of fibrotic lung disease.

Key words: 133Xe functional image, Fibrotic
lung disease, Ventilation, Perfusion, Mean wash-
out time.
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