(& #)

507

Xe-133 iRy v 7277 7 212 LHD
RF2H L 2 FHERKOD

AH O FE*  ETHEARE
W EHEr BA)IRT

ME g wR B
£% RB* K¥F B

BE kS0 H0 Xe-133 il o v F 77 AEWE LI BFAMT 2 KT L, AREIC X 2 iNARS%E
BROBDHTE, TN LABEY > 57 7 2B B L, R L. BF4H 2 5 BN T80 R
(MTT) &k, &S/ EHEE H/A), 8LU2av - b2 EQO) IS MTT LB L. EFY

vF 77 LETREIF T

y TRFRAY 27700 FE, b5 1 BFREAEMICE—ICAmToHENE

Loavrs_— AV e, ERFWRLE. BEYVF7 5 LFTREI8HIT 314 82%) T, HFMICX
BBIELENE LERRLE & v F 77 5 b L OBIESE 7S LERAL & 13— L7z, 541 (13%) THFMTOH 1AL
DBIEG NS LI E R Lis. BFMICE A MTT B3EREES V57 5 AFRE T4 2C LML
S HIA L3 L e d o 7. BFAMIBRKAEELHFoSHICER L Bbhi.

L xC®Ic

EFHHPRBEY v F 75 20 FEN 1>
Thd. Kk, BRORLIERDO= L=}
AV ML RIBEXERE ZHAERLDO 2 -
FA Y MEP)ICHBET 5 HETH B P, MoK

FOMICER LRERERED Z 0D, FA
B2, PEFITORMNTIID B, Xe-133 fifi
WME L v F 7T AW LIHICEEXER LER
TholctBELTNS.

bhbhizdEz S0 0 Xe-133 ik v
F 75 AW LAEICER L, WS LEOEE
YUF TSP LB L. kD22
N— AV MNE BIUBE S /EHEEYY X B
BB (MTT) & JFo4r 2 b3k 7z MTT
LOHBLITo 20 THET 3.

* HEEBAEREERE v ¥ —BEREFRE
2634128 9H
BT  uE2 A 13 B
BIRIEERAE | SHER) Bk g EiLEET 1981 (& 350)
HEERKFREER L v & —REHRE
= B & ¥

I MREKVHE

MRIHEERREER v 7 —HHAREE
FPHET 1987 4E 1 A x5 1988 4E 6 A o i Bt
VRV F T LERITLICEESOF TH 5.
I 9 B~82 5%, FHLER (SD)50.0(16.8) &
Thd. PWIBEK 126, SREMRERMEMR
440, DAREEZIBIER OB, 1BIEPAZEMMR
BEImESF, il FRE 36, Zoftll
FlThs.

Ry v F 77 hdEREELEME L, T
< HASERAY, BEIPHIOR,/ 71L—LTH
L7, [FIRRIC, 64X64 7 + 1 (6 mm/pixel)
FUATCENT LS5/ TV —ATELT-.
T — 2 IVERMR A — 5 2BAL LWL L E
T, 10453/ L Lz, BAEERA R Xe-133 7 2
370 MBq (10 mCi) # fivy, BKEM 1 DK — 7
ZARAIZHEENT, FAHEIRAT, LRFERTICE
BEL S AHRBBAY 20D T v FA—
Bz ol LERERLEL) 4%, ERZEHLT
LREIPRIZE BEVIE L 2T L. FHICET
3 TORBOREICL Y, HREZ LW
LD T — 7 INERERIE R 27225, 5 94~T 50

Presented by Medical*Online



508 BE%#

HWHETH o [FH L Xe-133 AR 12, Xe-
133%F 2=y bu— v x5 a AZ-T01-NTS (%&£
FERE)TH 5.

TN LEEOBIEESY » F 7' 5 A3 EFHT 0
REHML INBWT, BIEENWT LEDOFER
DWTHEZH L. S+ P2 VINELZEEL
VUF IS LA LIEBRCEEL, WL, KB
T, YUrFISILOHEBITLY, TLELA
BH—T, BREECTEW LBESM 2D 2V
DE, EWELEEOEECh»b LT, T
LIEF & L.

HF T EENELHEIOK D Fo a1 5F—
5% 8X8 €7  VERICEME, MfTLz. A
FHOHICE, ACHEYT3HY0RDT 47 &
VEBIRL, ERLE. BREOHOKNILY,
ERF 4 7 83 13~20 L k- 7=, JFE¥KE,
5% UL HEREFT 5 WTFokkLLE. 1
BAFTh, HFERVAEL L IHAIRTFHT
BRI L Lie. BFAMBERRIIOHRE, 7
14 7 ENVEBEIAREOEERFEERO L, AR
n3ETCHRFOMTERVERLE. BFSITIZY v
F 3y 72400 (FE) & AV THEAT L7, BERI(3AR
BETY) BLUOEBRLA—T L5 (3x3)iF, A
T THRTERA/NZI S 22 MM & 2 U ERIC
DHfTo7z. TOHE, BFMTIERITLE.
EFMTRERLENE LEO Y v F 75 ABTR L
L.

HFoHrick s MTT @REICEVEBL R
HAFeRCEREEENET VRS 2 (A=
Age ™, Ao I3 FIHIME, t xR, MTT=1/k). 5F
PARROFHE T 2 BEEEGEU 2T o225, =
DHFAE 1 RXORTFih#» - 2 @O MTT R £ 5
Tlichs. BFHEMIE LA EFHEEAICE
MTT i3 = O fi#gd» I HE L 22 o0z,

MTT ZFEffic BLEREREL THL LR
IS RERER» S 2 30— b AV ME, BI W
BE/EREYYICX VERL, B0 BF2Hric
X5 MTT LB L7z, fEREBS% 2 - THE!
BIEEL L.

26 % 4 5 (1989)

III. #% 3

2 AFHHETRE T - - FEFIE 33 4, 3T
¥ 4 FFMTBBETH - 2ERIZ, TheE
h, 164, 1fThoz. 3SEFBIV4EFS
WELEL LIEIC, FRIZIZHKHBEE
(p<<0.05) 2R Y tX 72 > - 7= (Table 1),

R VT 7T A% LHER L2 & hi-
b0k, 124] (LT, EER#) dolc. EEHOT
RTTC2HEFDTANFETH »7=. EEHORTF
i, 1 BFAERFEG EAMICE—CH/L,
AT R BEERB > 2R L. BYDO LR
FEBIE, FEEovy s 7590 FEFL,
HFHRiTIE LA EKRE (EricER, 30V
Tr) Tdh o7z (Fig.1). PLEX b BFHHTIE A
PoEDOH—BREWELERNAY 2SS RERE
LSBT Bz b olk.

VUF T AEWE LESRE LB ShZ Y
Dix, 3841 (LATRER bol. BEMP, W
T, 21T 2E@F, L6HITIEF, &
V14T 4BFMTR, ZhEh, AIEETH o7z,

BREBORFAIM TN, 3, ZWvwWL4H
¥ (Figs. 2, 3, 4) »8E» bh, 2h b OEFI N
EARE—afiLiz. BFlERiEzhZh, 2,
3, AnL4EDHE 0 B E3EKERHRY
EFRLiz. YUF U5 A BV LEBIERLE,

Table 1 Number of patients in whom three- or four-
factor analysis was performed

Number of patients

Diagnosis (total number)
Lung cancer 2(3)
Pleuritis 2(4)
COPD* or asthma 4(8)
Heart failure 4(5)
CVD** or IIP** 2 (16)
Hemodialysis 1(1)
Takayasu arteritis 1(1)
Pneumothorax 1(1)

Total 17 (39)

* chronic obstructive pulmonary disease
** collagen vascular disease, idiopathic interstitial
pneumonitis
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Fig. 1 Normal factor analysis of Xe-133 washout. A 44-year-old female with poly-
myositis had no rale, normal chest radiograph, and pulmonary function test.
In 2-factor analysis (upper), compartments of background (left) and washout
(right) were isolated. Washout compartment showed uniform distribution in the
both lungs. Dynamic scintiphotos (30s/frame) were interpreted as normal.

Fig. 2 Abnormal 2-factor analysis. A 78-year-old female with chronic bronchitis. Pulmo-
nary function test revealed severe obstructive defect (%,VC 70.4%, FEVi.0%
46.2%,). Areas of delayed washout were noted at the left apex and the right middle
lung field by both factor analysis (upper) and dynamic scintiphotos of 30s/frame
(lower). This case is an example of concordant diagnosis by both methods.
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Fig. 3 Abnormal 3-factor analysis. A 70-year-old female with pulmonary emphysema.
Pulmonary function test revealed severe obstructive defect (9%,VC 70.4 %, FEV1.0%
36.6 %). Factor analysis (upper) isolated 3 compartments of fast, intermediate, and
slow washout. Dynamic scintiphotos of 30s/frame (lower) showed only the
delayed washout at the right middle and lower fields.
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Fig. 4 Abnormal 4-factor analysis. A 19-year-old male with asthma. Factor analysis
(upper) disclosed more areas of delayed washout than dynamic scintiphotos of

10s/frame (lower).
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MTT by 2CA s

Fig. 5 Correlation of mean transit time by factor
analysis (MTT by FA) on y-axis with that by
2-compartment analysis (MTT by 2CA) on x-
axis. Coefficients of regression (r) were also
shown. A: correlation in 9 patients who had
only 1 MTT by FA. B: in 8 patients with
normal washout scintigram who had 2 MTT’s
by FA. The shorter MTT between the two
correlated with MTT by 2CA. Regression for-
mula are: A; y=4.2x+1.9, B; y=0.69x+6.2.
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Summary

Clinical Assessment of Uneven Ventilation by Factor
Analysis of Xe-133 Washout Scintigram

Norinari HoNDA, Kikuo MACHIDA, Toshio MAMIYA, Taku TAKAHASHI,
Teruo TAKISHIMA, Noriko HASEGAWA, Tsuyoshi KaMaNO and Ken OHNO

Department of Radiology, Saitama Medical Center, Saitama Medical Sckool

Factor analysis (FA) was applied to 50 con-
secutive Xe-133 washout lung scintigrams, and its
findings were compared with dynamic scintigrams
of Xe-133 washout (DSW). Mean transit time
(MTT) of radioactive xenon measured by FA also
was compared with that measured by height/area
(H/A) or two-compartment analysis (2CA). In
12 patients with normal DSW, FA separated and
located two factors: one represented background
activity, and the other uniform washout from the
lung. In 31 out of 38 patients (82 9) with abnormal
DSW, FA separated the same areas where the
washout was delayed on DSW. In 5 (13 %) patients,
FA diagnosed more areas of delayed washout than
DSW. FA failed in 2 (5%) patients, but this

failure was due to small number of counts of
pixels. Diagnosis by FA was seemed easier than
diagnosis by DSW in 95% of all patients by the
authors’ impression. MTT by FA (y) correlated
with MTT by 2CA (x) in small groups of patients:
in 9 patients in whom only one MTT was obtain-
able by FA (r=0.75, p=0.02, y=4.2x+1.9), and
in 8 patients of normal DSW in whom two MTT’s
were obtainable by FA (r=0.77, p=0.02, y=
0.69x+6.2, y; shorter MTT by FA between the
two). MTT by FA did not correlate with MTT by
H/A. In conclusion, FA is useful for diagnosing
uneven Xe-133 washout from the lung.

Key words: Ventilation scintigram, Factor
analysis, Mean transit time, Xe-133, Washout.
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