()

1177

PR, - MR I BT 5 2 BifE Rk SPECT

23 JE

BIMR  IK* Kby AE*

NE FA*

=1 7 S O SN
Il Bz* BE FEXRM

EE 8mKr L 9mTc-MAA © X % 2 Bifli[AR SPECT oM oWT, {MEMEE 1 fledge L
TRHA L. W07 v A b — 27 2B LIcHE, SPECT K X B4R - MMk 75 —18E L

y il

OMTc & 4 v FORETS 8mKr o7 r A b — 7%, #1mKr 370 MBq, **"Tc-MAA 185 MBq %/ L

B A, invivo REWT 7.5% ThH-ie.

ERAYRSIC, 8BS - mMFNFH% highV/IQ & low V/IQ i E L, 2 ¥MEREE SPECT & 75 —{&
PRI LERER, low V/Q Bl LT 2 K 8ERES SPECT TA X { SHfli Xz, high V/Q area pk % Xic
BMLTh, MEORCAEEEXRDLN, Z0EEX low V/IQ IKHEE LT HE b o1,

2 BifERIRs SPECT 12, low V/Q area ofiic R L Bbh 50, MEREREDOHBE - MFE I A~y
FIH1F 2 M RBOMRLEZ & & b MBI T 20T ChTwa L Bbhi.

L FL&®IC

MREFREIC R T o EFREL LTI,
133Xe, 81mKr |z k 5&5{.“/?7‘7‘3 T4 99mTc-
MAA (2 X Bl v F 75 7 1 15 £ OBEER
7, Ga, 201TI, 1283 IMP &5iC & 2 B, RiEH
DREERD TN 5.

o DREIREMICITILY, HAELTITS
TEILE-oTEVELDERVEOND. LAL,
ZREZBEL TR L T5L, BE~OAEMN
WAL, REDOZL—Zy bR ETT 5. i
SPECT 28\ Tix Z DRI 5. Zh b DR
BEAYWET S I 2KERBRESTDOH T
W5 A, bhbhit 2 iR SPECT % Meikss

* RRRESENAERHREF#E
e A F=RPFEEE
Zft:34E8ATH
BRMZMN 14426 A17TH
AIRIFER S | FRHEEESE 3-25-8 (8105)
HRBESEHAFRHREFSE
Nk & 7

(BEE 29: 1177-1184, 1992)

REBW~ICHL, Z o BRI >V THRHL
Iz.

I A% - ¥R

1. 77> LB

77 v hADKRE Fig. 1 (2553, 81mKr i3,
370 MBq @ 81Rb-81"Kr Y = XL —F Lk h =7 —
KCTHHL, 77 ba752F v 7 588 (18X
18 x5 cm) ICFifefitha L7z, %9™Tc ik, 370 MBq
BIXW I185MBq OF 7 XK RET 7 3 HARE
HA74 0% — 9x9Xx3cm) CHEFESELLOE
FR L. BRONMEIELE77 > bARNTHY—T
HHEZLEVUVFIATA A -V THRALEL
(Fig. 1), 81mKr L 99mTc pWFEC—r L v o v
Fy i 2h £h 180keVA15%, 140 keV415%
D B

Z7y v bAERIZBWTaY 2—2R3pxi
¥—H, VTS ay 2—s&EHLE. kA
v 7 779 FEEREOBEEZ DLW TIRHM LA
Mmole. TENX—RRT bid, YVFHAT
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#HW, SkeV o4 v K¢ 0-200keV % T 40
ZUL—ARELRAEL .

2. % ®

MRE, EWRT T 47 34, MERE4H,
BHELERR 26, U AMNAREXR 3 H,
Jitidgg 1, AfRRAERE 1 B, F14FITH B, T,
W THITh -T2, £z, HEZMbT1046 % %t
HEL T/ ANV EBELIHAEBELL
WA DERIZOWTHRE L k.

3. % &%

LML 7T T —REO AN T, SPECT
BT HEAMLIC 3T 81mKr (370 MBq) f#f:
WAETIT-Tc. £z, MY v F 277 7 1 i,
9mTc-MAA (185 MBq) % JEALTHEL 2D B 7

29 % 10 5 (1992)

Hix v F# 25 LFOV (Siemens #1-8) %723,
ZLC7500 (Siemens tHf) ich = x o ¥F—=a Y 2 —
SEEELTERIVERGLE. 58777 —RK
i 2 BERAKFRELZTDT, *“"Tc-MAA #iF
BRIHRE L MFERELfT- 2.

EHART T4 73450 RE LT, 8mKr L
®MTec Dy v A b—=7 IZONWTHRH L7, $1mKr
H R o BRI T TRIGERA S 25, SEERIR
HEICE L e R T 81mKr (A L4 %) & 9¥mTc(B)
DY 4 Ky TH%ICEITS cpm & R/, K
2, 9MTe-MAA ##1:L, SI™Kr ##EgA L
1H 5, 8IMKr(C) & ®¥mTc(D) »w 4 v FY T
Jifi#F > com ZJE L, HKERIC 1"Kr A% 1E»
7oRfET $mKr (E) L ¥"Tc(F) v 4> KU T

7+ —1k%, SPECT BREZ{T-7z. 77— cpm % 7+l L 7= (Table 1).
Phantom
T Tc-99m |
9cm
(370 MBq)| Kr-81m
T 18cm - — = , %
Tc-99m |(370 MBq) low low high
9em window window window
(185 MBq) Kr off Kron Kron
1 , [ Tc on Tcon Tcon
3cm
Scm
1
f— 8cm —={
Fig. 1 Image and size of phantom of dual nuclides of 8!™Kr and 99™Tc.
Table 1 Crosstalk between 8!mKr and 99mTc
. . Case No.
Radlonuclnde Window mean
in the lung 1 2 3
mmKr  SmKp(A) 398,190 (cpm) 283,877 (cpm) 231,848 (cpm) -
99mTc (B) 106,231 76,299 72,724
B/A x 100 26.6% 26.8% 31.4% 28.2%
8lmK r4-99mTc 8imKr (C) 327,883 242,450 21,849 B
99mTc (D) 763,830 923,216 807,364
99mTc 81mKr (E) 3,976 5,836 4,619
99mTc (F) 694,947 86,424 744,359
(D—F)/Dx 100 9.0% 5.8% 7.8% 7.5%
E/F x 100 0.5% 0.7% 0.6% 0.6%
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SPECT ®#E iz v v F 4 # 7 ZLC7500 % fv,
1 7L —An108TC, 647 v — 207 — 2 INEZIT
57, 2 v ¥ a— # % Scintipac 700 (Shimadzu
#E5) 2RV AEBEBOEGRT —F xS -V T
a2 —4# PC-9800 (NEC#H) itz L V,
Q 8XWV/Q » SPECT &R L. <y
PS5y KRERED By A7 L_v i 80K,
9mTc-MAA & $iz 15% L L. &big, 81mKr

Lung volume

0 1.0 5.0
log V/Q

Fig. 2 Ventilation (V)/Perfusion (Q) histogram in a
case of pulmonary embolism. Ordinate shows
activity in the pixels of V or Q corresponding
to each V/Q ratio. Maximum count was set as
100%,. Abscissa shows V/Q ratio in log scale.

5.0
B (ca0) e
0.5 i

R
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D¥MTcy 4 v Fyicd 272 b—s 2EE
LT, £E7EAMITEBNT 81mKr HHEED 7.5%
% 9mTc FhED HIER LT V/Q &R, i
B, BRNBERTbE» ok,

VIQ ex /72 UTFobETEHLE.
[ % 128X 128 D7 & (K7 &) iICHHIL
etg, B -MELLICEEREROECs BV
(B2 L) TR 5HE C™Kr HKHRE) LMl

81mKr 99m

135388 “"\K + TC
_4? '/",q;.\ 7N 81m
2 /',I' ‘\ [
-06 99m TC ” \
e +# \\
E

e i
o ° B el

Energy

Fig. 3 Activity of 81mKr and ™Tc in each energy
window. Crosstalk of 81mKr to 99mTc-window

was 159%.
— 1+ - Energy spectrum of #°mTc¢ source.
AAAAA: : Energy spectrum of 8!mKr source.
00000 : Energy spectrum of a mixed

source of 9*mT¢ and 81mKr.

v €3846282€2
PE) od vo

P:posterior(back side) L:left lung

A:anterior(front side) R:right lung

Fig. 4 V/Q image by the dual nuclides SPECT in a case of pulmonary embolism. Multiple
V/Q mismatches were clearly delineated. Red and blue areas show high and low
V/Q mismatch respectively. Color scale of V/Q is shown in the left side of V/Q

image.
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& (P"Tc-MAA HREHE) 2 —8+ 5 & 5 IcEH#E(L
L. £HT2 V/Q 0HRAETH % 1NEH
X V/Q=1/5 X v V/Q=5 0 & L 1 (Fig. 2).
2L, BMfARRER &, o TIRERBRARHE
BEFTIE 1/10 XY 10 IR ETIHS LD 5.
Mz V/Q 23ERL, o VIQ ke BT
PR - MFPFoOE 7 L (K7 wN) ORIY
A R RO L.

B - MR (high V/Q area) o EH X
V/IQ=10 D0+ RTOEZ A (K7t 1) I
DN TR CImKr HEHE) 5 5 MfEE (9™ Tc-
MAA HiHEE) & & LOWREO B0 7SR
T olckoi. KBK - Mk FHik (low
V/Qarea) EHIZ V/Q=1.0UFo+Tot
yEn (K7 L) IZonToMKEE» S BRE
*ILUOVWREOBRIIo2MERICHT TR
O, VIQ A AV HELLGHE @i
V/Q=1/5~5) &x¥fbL, 1,024 5 THH L.
L7t oT, TAEFNOFEBOBE R X O iis
DHMEMEZRIL Tvinw.

IS F—BTRBEBICBVTINX 5 V/Q
W& 1T -7, SPECT BTix, ik b K%
TOHEATA 2 (1.2cm) I\ T V/Q % {7
W, TofnERRLK.

#LC high V/Q area }» low V/Q area ok
E&% 75+t L SPECT Bl L /.

B EZERKIE T student t-test TfT - 2.

m. # 8§
1. 8imKr ) 9mTec ry 4 > E(C$TB4 AR
F=2(22WT

Figure 3 it 7 7 Vv F A ERICE>THEL A
SImKr & 9mTc o 2 ERERIBRINAE I 351 2 fE R %
R B RV X —, B HREE R LT
W5, MMKr xR A X - 4 v Ky T 90Tc
DEBITO LMol T 9Tcnx x1
X—o 4 FyTik8mKrick s 7 vz h—2 M
BOOILLD, FOLRMII5Y Th o1z,

—HFEERT 74 72T, B/AX100 X
D3Rz 8ImKr ¢ 9MTc w7 ¢ Kjcgt+5 7

293% 10 & (1992)

vz h—2iF 282% Tholk. L»L 8™Kr
(370 MBq) 1% AR: & 99mTc-MAA (185 MBq) &1
BB IC BT 5 com iz 1:2 TH Y, 9™ Te-
MAA #i¥#%1z (D—F)/DX 100 X b 3R 7= 81mKr
D PMTe Y4 FyiiwTd 27w b— 27k
7.5% T -7z (Table 1),

F7-, E[FX100 X kw7 81mKr v 4 » K
ZHT 5 9Tec D/ v R h— 2713 0.6% L/h&EH
/)7":.

Figures 5, 6 (3 10 fflo> 2 k&f&[F s SPECT #afT
Blextp LTT15% Drurxb—r2ERLER
Wi 4 (without crosstalk) & ZRE L CAE Lzl
4 (with crosstalk) OZERICHOWTRE L7 R

low V/Q
NS
& 1
40
35 e
o ®
% 25
—
= ™ ———2
e/ B —®
~ 15
> R
10 o I
[ S——
5 | —K
0

without cross talk ~ with cross talk

Fig. 5 Comparison between size (%) of high V/Q area
with and with crosstalk. Size of high V/Q area
was significantly higher in the study with cross-
talk.

high V/Q
P>0.01

V/Q ratio

without cross talk  with cross talk
Fig. 6 Comparison between size (%) of low V/Q area
without and with crosstalk. There is no signifi-
cant difference between them.
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high v/Q
0.05>P>0.01
x —
40
] -&— Emb.
35 — —a
5 & o 5 -o— Emb.
~ —A— Emb.
> = —— Emb
= | —4 J
-_g, 20 % -0~ Tumor
5 15 7/& -0~ fibsosis
® 10——%-%—— ~4— DPB.
5 —o— DPB.
0 -8 DPB.
-8 CB.
planar SPECT
-o- cB.

Fig. 7 Size of high V/Q area in planar and SPECT in
11 cases with various lung diseases. There is no
significant difference between planar and
SPECT in the high V/Q area.

low V/Q
P<0.01
E —
= - Emb.
20: /‘g —-o— Emb.
.o A% /G —— Emb.
S s g —— Emb.
g / —0O— Tumor
= 19 b / =O— fibrosis
e —o— DPB.
0 -&- DPB.
planar SPECT H=E8
-0- CB.

Fig. 8 Size (%) of low V/Q area in planar and SPECT
in 11 cases with various lung diseases. Sig-
nificant difference is noted between planar and
SPECT in the low V/Q area.

%754, high V/Q g 10 b 9l iz 35 v T
crosstalk # ZEICANEE, FEICELL LY,
FOFHT 1.8341.39% Th o iz,

—J5, low V/Q icB L Tit crosstalk % Zic
AMEBEE ANV A CTHEEE RO
1= (Fig. 6).

2. ERERRSH

Figure 4 i3 MR 12 3513 % 2 K& FE B SPECT
EVRw V/Q 4 2 — %7+, highV/Q 3
A7y FEEPFRETRIA TS, TRICKT

HINSVERD V/Q I 2~ v pSHBRICHIH &
h, $ERBr<nrickids V/Q I x~yFb,
BARIcFR S T3, Fig. 2 ixAEFICE T 2
VIQ ex b 5ukmit. V/Q=10 L Lo
V/Q 3 =~ v FHRIE 28.7% Th o e.

V/IQ s 2~y FHEIEDO KES: 55—t
2 }%#&[FRs SPECT <, highV/Q & lowV/Q 2
A=y FHEBIC DWW T St L fE58-% Figs. 7, 8
(R, high V/Q I 2=y FiconTit, M
OEICHEEER B o, low V/Q T2
< v F ORI SPECT LB W THEIRKEE
fi&4u7z. SPECT iz 38\ T 15% LL ko high
V/IQ Iz~ v F &k LRI igeiE 3 4,
HiARAETE, Miss 1 plo SHIThoTe. — 5,
15% Ll ko low V/Q %57 L7c#iliz, DPB o 3
B, BHEKEXRO 1FITH .

Iv. # =4

MOMESREL LTk, My 5777
A Db MR L, IHiZERRAE R P ZE M it AR o0 ML B
REZ BT 2 DICEELV—F U REL LTHY
LR TwnaD,

MFHs > F 75 7 4 ORI 6 R BO LK
NRZ LN, KICHEREICH L Tix, fxror
B — BB TR Tn52Y, v F 7 7
7 ICBREEBRE N S LIk o T, BWIEE
ol kB LS, 2 [E0 SPECT (REN LB
ThVBE~OAELKEV. T THRIE 28
A SPECT 7’ v 75 AT S h, 0TI L
9mTc ¢ 2 BRI IC X 5.0 EOZE»
fFhhY, £ 20T L 123] o 2 ZRE R SPECT
DOR[EEHEIC DWW T L RETESh T3,

—7, MBI LTz, ¥mTc-MAA Jfilfi
W vF U5 740 SPECT #, M|
CHERTH Y, i EAHMO LFEHHRTH
5, MBIRECHE bITbh TWnaD.

8imKyr > SPECT (B L Ci3, BAZEM:AEAIC
HLTRALR TS, 4[F, 81mKr b 9mTc
IC & % 2 BHERREF SPECT 2824, MiRECIGH
L.
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77V PAERTI O Tc Y 4 v FU RT3
8ImKr py w2 b—21i3 15% Tholed’, A
NTiE 28.2% CThote. Thid 81mKr a7
FoBEEZBRHLTWS bE kot tEXD
n5. La L, EEoKET ®Tc-MAA 185MBq
¥ #YEL72b L, 370 MBq 0 81mKr # BiERA &
®BEORO A Y v b i 81mKr/®mTe=1/2~
1/4 27y, ®¥nTc oA v > M kiFT 817Kr @
BT T5UBETH o, & OffIL 31mKr Dk
HERICX > TEVRIS.

15% D7 v 2 b—7 2HEICARIESA, high
V/Q area Tiz ¥ 1.83% &< B s hiz. =h
13 high V/Q area <Tix, BEMB+icEzhT
W3, SImKr HEERENSE <, kom0
VYD, ¥nTe R D, Lkdi-T,
high V/Q area N %& 7 £ Aic B} % 81mKr 0
7z b—=r7R3KEL, 1.5% ThoTH HEK
K& hrLExbN5.

—%, low V/Q area T3 fuifi A o 1t L THRE,
SFEDD I W, 9MTe frathEic kbt % 81mKr
BUHED 7 v 2 b= 0FHERVEWEEZLL
3. LietisT, 7m R b= 2ERANTY
&ict, Fig. 6 IZRTEoic, AhhWEE LD
McAEBZELRBD Lol

':P% 55) 1{) 201’1‘1 k_-;d-—;—% 1281 @%#it, 201'1']

BHREOETH I Y K& A LBEL TV S,

SREIDF— FRBUC B T2 > TRRIVEE X fTb
Mofehs, TEOIR<y FoORHICIE, BRI
E*MELF30h0 Lhkvy. 4%, E¥EA0ML
WSPECT kL aut e LTH L LIconT
BRELTWSFETHS.

VIQ 3279 FDRESIKHOVT I+ -4
L SPECT & % xtHikdd L7c#%%®, high V/Q iz
SNTOHEEZR low V/Q it L& 1o 1z,
high V/Q @d#&Icl L THHOETAAE Wi
BRBEDLNBFRTH DD, FHERECHIE T
RIS ERIC R L, WRICR A2 TR > T
Wakd, 775F—ThbtHaRkIzxwyFELDL
ZBTENTE, MEODHEEN/NE oL B
bhs. Lol, Ben V/Q 2=y FHHRK,

29 % 10 & (1992)

JAafeix, SPECT Tk v BB ICHH S h Tuv/e.
low V/Q 2L i SPECT 2 X B flin K %

CEMEh. low V/Q pmific L, HEE
ENE VANPECALNBFTRTUEAMMER
BEXRY, BUEAEEMRRBCS W THET 5.
REFERICEZ 2 LEIBRLT, —RICIIRE
DEEYVTHD. ThbLDERCBITIBRIET
HAEERDO LB 1T 5 7T+ — B TH IR
Shfrhotez dicks LBbh5.

AE, MEMECHEL L LD, THbbL
RSP EHHRON e H DI, 77+ —RE
PN TiToteh b, VIQ I 2=y F 0ifiz
75 RS EBAMLT SPECT #{Fo7. Lizd»><T
ok BT T V/IQ Hfinkiks SPECT
L7 F @O 3 ST LY v
WA, WEOKFMEERL TRELTHILEL
b LrBbh, SEIZZDX ) LKL TIT- 7.

2 gEfFIRE SPECT iiicid, MHZERIEICH b
KEWH, B AHABZIEZRCBEIE IR
¥ lowV/Q FiREFHHEBRICEWTLHERAL
Wz 5.

VIQ 2=y FoRE, HREEBH»OH
% & SPECT T highV/Q I 2~ v F %7k LIcdE
Blix, MERIE, MBRMEE M#cbhby, kO
R IC—E L T30,

—7%, SPECT T 15% U ko low V/Q I 2=
v FERLEMZ, CEABAMKERR LB
SEXERTHY, chbofEBRL low V/Q &%
FREMEBRTHBY. ZhET, lowV/Q
iRt high V/Q ic b LT/h & <, HE¥RE
CRBRHEAETH o223, 2 HHEFR SPECT
avba— s QEICE - T, RHESEELE L
Bbhs.

SPECT RE T3 fhfiLx HEMLE LTITO 2 &
iy, ¥R - MFEARHES 6, K LAEICs
F5HRH 5 Vi oXKBERH T A0 CE
FICH B2, BALICH L TEAFRICEIT34EH
BRSNSV L, MisiLERE DB cH L
TEARFIE 3B, L, "nTc-MAA % BfI T
B Ld L, EBALT SPECT 247\, &2 7
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£ 2D K7LV YDy v b EE BAKM
(EFH®AHRDICRD 2 Z Lick b, FELED
B LITbA TR Y, BRICIE CRE AR &
BEbhs.

2 BifE IRy SPECT (3, & & MREICEK T
LB O BEBIRIN S 72, high V/Q &2
it low V/Qarea o EREARHARIREL LY, &
SEEE L ECHESRAEERALREE L W

V. £¢&8

& o filigE Bic Xt L 81mKr & 9mTc-MAA 2 X
% 2 1% FERRs SPECT % fifT L 7=.

A, WA LMY R—&ET T 1 [EORE
THEfTT &, 81mKr 0 ¥90Tc- 4 Ky ~D 7 &1
ZAr— 7 BB LN, HroWmS - MR
DRE « IR % SPECT 235\ C X BHBR I 2F 4k
T&Ei. R, U AMAMREXR, BHERE
FRte L lowV/Q I 2~y F& X 2T HBOF
BEAEMGICc LA L Exbhiz. %72, high V/Q
ERTHREBICE VTS, SPECT 2 & - TIREH
O, BRIICHTHERY LV ERICEL XD
hite.
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Summary

Dual Nuclides SPECT for Ventilation and Perfusion Study

Eisuke Goto*, Kenji KAWAKAMI*, Tamami TAKAHASHI*, Etsuo MORIYA*,
Hiroshi SEKINE*, Kazuhiko OHWAKI*, Masayuki NAKAGAWA*
and Takao SHIMADA**

* Department of Radiology, **Third Department of Internal Medicine,
Jikei University School of Medicine

Dual nuclides SPECT using 8!mKr and 99mTc-
MAA for ventilation and perfusion study was
performed in 24 subjects.

Crosstalk of 81mKr to #9mTc-energy window was
about 7.5% when ventilation and perfusion study
were performed by 370 MBq of 81mKr gas and
185 MBq of #mTc-MAA.

Areas of low V/Q was significantly larger in
SPECT study than in planar study, in 11 cases with
various pulmonary diseases. High V/Q mismatches
were also more clearly delineated in SPECT than
in planar study.

Dual nuclides SPECT study has advantages of
obtaining V/Q distribution without movement
artifacts and of simultaneous acquisition of ven-
tilation and perfusion image.

Area of high V/Q became larger in SPECT with
crosstalk than in SPECT without crosstalk, but in
the low V/Q area no significant difference was
noted between SPECT with crosstalk and without
crosstalk.

Key words: Dual nuclides SPECT, 8!mKr,
99mTc-MAA, High V/Q, Low V/Q.
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