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BE "9Te-RMIKE AWM OMY v F o740 (=fi7—Ny v 7777 4) 0Lk Thigfoh Y
> M (Pulmonary blood flow ratio=PBF ratio) {X 99™Tc-MAA © % h & OAEEE 2 - 72 (R=0.91). &
FEFRIEIE B 20 4T PBF ratio i3 MBHARE (R=0.61) 33 X UMM EHT (R=0.73) & O HAE R
<, FHERE R=041) THE» 7. BFEAR SL/5, 145) I L YRR T -y v F 7774 %
TV, RPMLROE L B T 5 LEFEREESR 1248 X CUERRXEE 76T EEO v > b
VBFERAL 10 3 ERECHIL, THEOI YV VEIRETH - 7. LEPRXIBEIC TREEARR
%o ER% 0 5 v > MgR E 30 mmHg Ko EHIFHEHRE & OFEBS fREi: R=—0.65 TH VEFED
BIC X VHBARBIRE L 72 b A BN, Lo THIA =AY v F 575 7 412 & ) il i o e

& L LI RDIFEDIEN D DGR TE 5.

L XC®Ic

il Ooi & BLC BRI E L T\ 121 T
<, MATENEBMICALREELR SRR ZE
L TWa o, BRI ORIEROBEER 2
T B, TORDIFHEXBRERIC THMES LV
i DR DO FE D DO EOLED BV
DREICARMBP P o TWBEN b2 s, flx 3
BRERAERE T, £5B O AR D7z Kerley B
line 72 ¥ OMIEORESD 5 W i iFEIRIL K OFT R
PEHTHBY., ZoXd i Oige s o
B OMATENEZ K L T\ % 0 T, Ko X &
BERICTHRRED 5 W BREOE B O il 7B
FEN T TE 5.

—75, B1l-macroaggregated albumin (=MAA)?
b D WITERRRHE D M ER T 9™ Te-MAA | T
RO BMELZERT 22 LICEVESRBY
* ENLEREBIR L v 7 — R RN
= 61410 8 13
BHHZA 624E2 H 16 H
PIRIEERAE - skETEE A 5-T-1 (B 565)

ESLTEBRER & v & — IR
wOE % T

VFT T T 4%, BB O ERBUE L Bk
DMFEEBEHIT 50T, BIUI-MAA & 3\ iX
9mTe-MAA % #id L7 (RALiC 3313 % Mfifn oA
FERMTE S, MTEER TR, b MER £
TH 30 cm & Bl Hric £ -, ifmioqh
BENEEZRM L, EF TR THE oML
FEFICHE LAI3ME WY & TH Y, ¥nTe-
MAA % ML CHE LMY v F 27 7 LTk Thfi
Bohyy SBEOSETEN. £ MIEFEE
BTiX ¥"Tc-MAA % A0 THETHIEIER I
KL, EM#ichr oy BRENZ ERmbh T
39, ZoZ kY EEREERTIE LB
MFEAEMLTWB Z Lz Y, MBI HIRE
D H15 6 FENRR O MATEREIC L EL RIEL T
WBZ LN bhb.

in vivo (fkPN) THEE#E L7z 9 Te-FRfnikix®, &
L 7R ILER 2 L E SR~ IR 23D e W IR E
FE® L LTEELT—AYrFITF77 412
WH R, FlExOOKEREDRY IR THh Ty
3. ZOEHERay =AY FORESEDY
SEERE O FRMIR O JRTEDBEEZ L T B biJ T,
B CREEFERZ SO B REDA A —T v
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TERLTWS, 2% ) —E0ZERBTFIC THim
WEHET S 9Tc-MAA I LBy v F7 57
4 (=i v F27574) EBED, 9Tcifk
mERcEB v v FIro7 4 (=ffir—nvosF
75 74)i%, BELEOREBTHERLTVWSM
WORELELE DI LNTE, Thifsnr

SEEIT S Z i X Vo mREIEDOEL LR L
bhd.

AE], RO T =NV F T T T Ik B M
o REOI AL L0 MTEEIE, & 6ICBmEA
FHC X Y MO BECELZBRF Lico TRET
5.

IL FEB W

ML B VIZBML T S — VY v F 5 7 4 %
T, OTe-RifER D SEHERRIC 31 2 /RIED BT
2 X EERERERS L OB OERIZBNT
o mEEEx AN T 52 L, &b IC{EigH
BURER L OLEPRRBICE W TBHRARIC X
3 it o AR RTE D ZE b & fifi L8 PR 0 JRZE O 5 7
D E2FET AL TH .

oL ® % # &

1. invivo (2 & B 9mTc-FHrmEkiEH:E (Fig. 1)

Fr7xERrY VXY b (=Sn-PYP; SnCl: 4
mg, NasP207 20 mg) # 10 m/ 4B RE /K TE
BL, IIRELEZDL, ZOYEF RI A%
— Iy TV rNOITLFRE VEFE L. 305
WRIBEIC L T = & I & 0 999TcO4” 20 mCi
(740 MBq) % #E L 7.

2. YU FHTI74

) 7=y vFr574

in vivo |z T 99nTc % ek 1o Bk L 992Tc-77
MER2STEH I E L e TR E BRtR L 7. Bk
FHikx, b BV TIIEE, BMITikE
MEIC L2 ) A= 22 HREOTFREIVHTI
0T — 7 2INE L7, BNEBROBIT MR
FErRESERZICRE L.

Q) My v F777 4

He A7 iz T 9mTe-MAA 5 mCi (185 MBq) # RI

24 %% 4 5 (1987)

(1) Sn-PYP
I

&

(2)99™1c0;
< v
ééﬁﬂkm /&
RI INTERMIT TENT

Fig. 1 Single venipuncture method for labeling of red
blood cells with Tc-99m using RI intermittent
winged needle.

POSTERIOR VIEW

PULMONARY BLOOD FLOW RATIO
(PBF RATIO)

= (UPPER COUNT)/ (LOWER COUNT)

Fig. 2 Calculation of pulmonary blood flow ratio
(=PBF ratio) from Tc-99m RBC pulmonary
scintigraphy. (RBC=red blood cells)

AV F =y TV bERCTHEL £ERK 10m/
T77v¥=liz. HEAMLIZTI0H A v > b &I
£ L HEGE RGL7-.

3. Fmiksafhtt

fir—ny v F s 7 4B IOy > F 7
57 412 T, ARMEFOBEBGIC BV THiRD S H
ExE-#-TFic3%5LE . ToMME i ROI
PREL, TATFhOI T F2E7 VTR
L, ZO¥HO L/ T Hv v W& il fhitk
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(=Pulmonary blood flow ratio; PBF ratio) & L
7= (Fig. 2).

4. BEAEFE

BEED T =Ny v F 757 4123\ T 99mTc-
IRILER 23 SEHICE L 72 RE R CEERRAIC X 5 AT
HiTotc. T—FZWER 1T L, I558T, &
#0140 (1) 2AffaTE L, 0&E23WT
BFEWA (SL/5y, 1450H) 2 BtR L7z, BERBRA
% 4-54%y, 9-104y, 1415532 cBiT 5 1 BEoH
v EYEZENERSITHIE L ZhTh 5 HME,
109MfF, 1553fE& Uiz, %7z, BEHEATRIO 14
ETZhZho s vy b ERLUESRIC TR
Ay FOELEBE L. DWTH LS
FEHLU LE» S ISHEZB U2 fEx 1 HMETER
L, ZHEEFH vy bOBDR() ELTLA
T — 7RI & B IR AR O TR EhRE &
H#EL7-.

5. BEERTE
ENRTRbLES Y Y FCRAEEERENT
EhWow, BRI T Y FOEROEIZON

THEERD BN E S & ORI TRE L0,

Tiabb SHMEHN»S 1 43E, 1053EN & 5 53H1HE,
ISHHED» H100MEE Zh ZAR L, FRHICR T
BHUVIOEROEDEY 2 X L LTS p
EOMICERERLLV )R X=p & 72Tz,
TIZITCRBEEp=0THY, NMESEEtD
FEHEZ o LT 5L 82 i RORTEL LR S,

M=

1 1(Xi_i) ‘i_lli

ga=1=t i

o = Fh
BHEKYE « (0.001 5 3 % 0.01) T HEE n—1
Dta DIEZFRL VKD, o2t BHE X=p O
KNP EHEIAD 2, BEEZizTHY &L
2,

IV. FX®| H
1) RffEs v F 277 7 4 B LSO 7 —
N UF T 5T 4 bk - PBF ratio o ek
2) BMIBIONMCBTB/iF -5
7 7 4 TORMIRD FEDOELOEILEE
3) BB T BTN LrFI5740
PBF ratio &0 # 57— 7V {12 & 3 i ShiE o

1.0
8}
& .
g 094 '.
S
[ ]
3
E 08- .
o
ke Y=022X+067
o4 R=0.91
w N=9
EE W T —T T 1
0 06 08 10 12

PBF RATIO FROM Tc-99m MAA

Fig. 3 The relationship between PBF ratio from Tc-99m RBC pulmonary scintigraphy
in sitting position and that from Tc-99m MAA pulmonary scintigraphy after
injection of Tc-99m MAA while sitting. (PBF ratio=pulmonary blood flow ratio,
RBC=red blood cells, MAA =macroaggregated albumin)
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SUPINE ERECT

Fig. 4 Visual.zation of gravitational effect on pulmonary blood volume in erect (=right)
and supine (=left) position by Tc-99m RBC pulmonary scintigraphy in a patient
with normal pulmonary hemodynamics. (RBC=red blood cells, RL=right
lung, LL=Ieft lung, A=Ilung apex, B=Ilung base, H=heart, L=liver, S=spleen)

(1)
[
S ° * o o
2 1.0 o o _5 1.0 ° ¢ °
Q (72
Q o o
2 : . &
g : 8 .
£ 0.94 . ¢ .: 0.9 % °
8 o® R e
& 3 o o
w e g
8 oy o [ % , o o
0.8 a 0.8 o
[
P -4.20x107 5 0.0 i il
T N=22 4 N=22
y ) u . : 1 L U 1) L]
0 10 20 30 4 5 0 0 2 30 4 5
Systolic PA pressure( mmHg) Systolic PA pressure( mmHg)

Fig. 5 The relationship betwcen systolic pulmonary pressure and PBF ratio in erect
(=right), supine (=left) position by Tc-99m RBC pulmonary scintigraphy.
(PBF ratio=pulmonary blood flow ratio, RBC=red blood cells)
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Fig. 6 The relationship between mean left atrial pressure and PBF ratio from Tc-99m
RBC pulmonary scintigraphy in sitting position. Data from patients with mitral
valvular disease (n=20) are shown by closed circle and from those with ischemic
heart disease (n=21) by open circle. The correlation coefficients for these groups
taken separately were 0.41 and 0.41, respectively. (PBF ratio=pulmonary blood
flow ratio, RBC=red blood cells, LAP=Ileft atrial pressure, @ ; mitral valvular

disease, O ; ischemic heart disease)

REL LA ERE. FEMBINRE, Mt
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X 2 UHEHIRREIRIE 2 B2 P O SR 1061] 35 X UYE
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3) BEDOiT—Vy v FIT 740 L0KRDE
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FHMGBINRE, Fif R % Bt R B215 B

X UMEIE AR E200], F4lflic THEEL 7.
4) BOFT—NY v FTTTLIERBNT,
BEFARNC X 2 Bt MIRRTE D 2L 2 [ AR
B2 X OLERRKAEE 8 f, F20flic TR
L7
2Flic BT, B X REE i THioS#
EENREWZ L 2R L. BB, Mr—nv v
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YUFHATIRARE Y A2 REE L
Ohio-nuclear £410S %l ¢, 7 — & JUIERIEE 1%,
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Fig. 7 The relationship between mean pulmonary arterial pressure and PBF ratio from
Tc-99m RBC pulmonary scintigraphy in sitting position. Data from patients with
mitral valvular disease (n=20) are shown by closed circle and from those with
ischemic heart disease (n=21) by open circle. The correlation coefficients for these
groups taken separately were 0.61 and 0.45, respectively. (PBF ratio=pulmonary
blood flow ratio, RBC=red blood cells, PAP=pulmonary arterial pressure, @ ;
mitral valvular disease, O ; ischemic heart disease)

vF5 574 (=Y)ic X 3 PBF ratio # b+ 2
&, BUER & BRI Y=0.22X+0.67, R=
0.91 T& - 7z (Fig. 3).

2) FifuiREIEA EFEGIT, BARLR X OSIfLo
i —ny v F777 4 217, A% ORES
FIEBFE7eT7r740 - h—T 5 LEHE
Ricksfios vy bRk 85 T & (Fig
4), INFERIHEARE (=X: mmHg) & PBF ratio
=Y) 2T 2 &, BRKE FHBREII LT
it Y=4.26x10-3X+0.80, R=0.49, 37 {if T i,

Y=5.97x10-3X4-0.75, R=0.61 T - 7= (Fig. 5).

3) BRI —ATUF TS T ik DkD
7z PBF ratio (=X) # .04 7 — 7V i & 3 fifif
FENEDIREE L Wik 5 & [ER & AR =
R ENEHEREE (=Y1: mmHg) T Y1=31.5X
—19.5, R=0.43 (Mt [~ % B R=041, HEFH
B R=0.41) (Fig. 6), ¥ hfi §hAR E (=Y2:

mmHg) T % Ye=52.3X—32.1, R=0.59 (& ffy #:
DB R=0.45, 45 # i 9% B R=0.61) (Fig. 7),
Bifi i & X $T (=Ys3: dyn-sec-cm™3) Tt Yz=
593.2X—418.3, R=0.64 (& 1f ¥ .0 % B R=0.27,
EERBEESE R=0.73) (Fig. 8) Th - 7-.

4) fEEFRERT, BEATHIZ 100 (%) &
L7 Ry 0 & v b ORI LR% T S ME
94.3-2.6 (%), 104 88.9--4.6 (%), 154} 86.2
+6.0 (%); AT % Tix 5 4 100.94-3.0 (%),
10 43 i 100.6+6.1 (%), 15 43 98.35.6 (%) T
& -7z (Fig. 9). ¥Rz, L5 PRRRIBE CHEH
ATTETZ 100 (%) & LiciRmEf e 7 v v ko,
LR EF 540 95.045.1 (%), 10 4ME 92.3+
6.8 (%), 1553 89.6--7.9 (%); AT %EF T 5 /&
97.143.4 (%), 104ME 95.3+-6.2 (%), 154ME 95.9
+6.6 (%) T& - 7= (Fig. 10),

BREERE A Y v FOEROEIZBWT -SRI
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Fig. 8 The relationship between pulmonary arteriolar resistance and PBF ratio from
Tc-99m RBC pulmonary scintigraphy in sitting position. Data from patients with
mitral valvular disease (n=20) are shown by closed circle and from those with
ischemic heart disease (n=21) by open circle. The correlation coefficients for these
groups taken separately were 0.73 and 0.27, respectively. (PBF ratio=pulmonary
blood flow ratio, RBC=red blood cells, @ ; mitral valvular disease, O ; ischemic

heart disease)

THEEEORELITY &, A LM% T14HHE
(ATRD & 5MEDORP X U5 45 & 103MED
DH Y MW TSR B 1241 T p<0.001
DIERBIZTHEEOBY D o7, £OEPR
RIBAEIZ ZRFP A 20K o 1 BRI 2 B 72 T BT,
A IR 1T 1 AME (B & S MED BB X
CSHEE 10 MHEOE OA Y v MZBWT p<
00l OEBRBIZTHEORY LS -7-. EiER
EEEB L OCOEFRXEER, & bick B
DIONMEL ISHEDOMICEREOBMMIE %<, AT
FEEF D A 7 v MIEBEFRATRI L ARBROWThO
B TLEREOE 2RO o, £ZTH
EHEFCEB L, | MEXLISHMEZR LN E
1METIRLIEH O v v NOBIR(%) &L,
DB T —F VBB T 5 EEMEIRE & ik %
L, THEHENRE 30 mmHg i<, FEEEK

EIEFRE T R=—0.17 (N=9), .55 KBE
Tt R=—0.65 (N=7) T & - 7= (Fig. 11).

VII. = %

FRIUER i ©mTc % in vivo = THEH L, EHL
T X B oo i iR R e 5 A 3 it M SR EH A % Bk L
TWah, EBEFEOFEC LY Mo Mk{HE?
BT a0 ERET L.

TR O M OB 2 /X i1, FEIEBMERK
HHERLZHW 5 2 & A LE T 9T 7
AT v, in vitro i 9MTe-7EMER, in vivo &
#ooomTe-FR Bk 7z ¥ 23 b 5. Mk FTEZ BIE
T3 FRMERICER T 5 2 L NBENTD 325,
in vitro i X % FRIERAZRIE X, BEPRHETH
FEFER L TWA, in vivo iZ X % 9mTe-5R Bk
Bz, £H50H%ET Sn-PYP 0& % SnCle
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MITRAL DISEASE (N=12)

UPPER LUNG FIELD

1104

100

SO

804

PULMONARY BLOOD COUNT (%)

1
1 5 10

110+

100

15 (min)

LOWER LUNG FIELD

1 5 10 15 (min)

Fig. 9 Sequential percent change of PBC in upper and lower lung field of mitral valvular
disease by Tc-99m RBC pulmonary scintigraphy in sitting position following
oxygen inhalation. (PBC=pulmonary blood count)

L T 0.02 (mg/kg) LA E##&E L 9mTcO4™ %
3053 %I BT T ERSRIT 96.674:0.91 (%) &
Ll BEHS200MicBTE#RS AL
OmTe-FRMERD M D 4 7 > + OEENIWEFN
PRI ZHEZIT O & 1.67(%) T, ¥mTc-
TATIVEBREICBTAEAD 1.07 (%) ik
L/NE» o712, ZoBEh 7 Bk r Av T
RTED AT X Y i fLFEENHE O AT 24T - 72.

9mTc-MAA %, Sapirsteind 33208 L 72 /FFET
MIRERIE O 72 OHHHRERIE LToMEE b
ODT, MK v F 7T 7 412 X B 9Tc-
MAA O 535 L LD S — VY v F 757 41T
X B 9mTe-5k ¥k D4y 4 2 PBF ratio iz 3WTH
B L7z, WHEOMEEIX R=091 &<, T3k
MERABIARSS L OCFARD Mk 7 — L 2R L TW 5
b2 ab 5O Te-FRIfERD 7 7 > b H AN i
Ttz R L Tz, BB EE I B\

T, AMEESRO e 7 7 A0« B — T IEL
T MR IO THEFRIEE—R DM ERL,
SEAL T TS o i A2 % <, AN O FRILER
DEASRECIIBHLTWSZ LABERTE .
ZoHE, AMTBELLORLTS—vRICER
Eh3Z e RMROB/ELZBET 220 Td
5. E7-&LoZkic X % PBF ratio T, SIfiL
TIXBAPL L © 3 PBF ratio OfEA/NT, 2> DUUHE
HIHEINRE & OFEE RSB o7, 2O i, Fl
2O L EE T BRI AT A 2 &
%, EHOEBLEZSMOFD, FOMRMER
DO ERZ LT VW LERL T W,

9mTe-fk fMERIC T MM BIE # BlEE T 2 A L
LT, Okada 512 3 Z2#k s & AR O HEF O &
7Y N, F 72 Beteman 5 AL BT BA
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PULMONARY BLOOD COUNT (%)
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99mTe R ek E AVl 7 — vy o F 77 7 412 X DRl EhE o AR AT
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Fig. 10 Sequential percent change of PBC in upper and lower lung field of atrial septal
defect by Tc-99m RBC pulmonary scintigraphy in sitting position following
oxygen inhalation. (PBC=pulmonary blood count)
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]
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Fig. 11 The relationship between mean pulmonary arterial pressure and decreased rate

of PBC in upper lung field by Tc-99m RBC pulmonary scintigraphy in sitting
position following oxygen inhalation. Data from patients with mitral valvular
disease (n=9) are shown by open circle and from those with atrial septal defect
(n=7) by closed circle. The correlation coefficients, at the range of less than 30
mmHg of mean pulmonary arterial pressure, for these groups taken separately
were —0.17 and —0.65, respectively. (PBC=pulmonary blood count, O ; mitral
valvular disease, @ ; atrial septal defect)
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ELTWs, 22 THEEZ, AMHFOL 13 LT
13 ok v v vt b PBF ratio # W T Al
DITRENEE DR 2 1T - 72, BT — v v
F 75 7 4 TRz PBF ratio Livh 7 —F L ik
X BFHERE, FHMBRE, MEEiz
HErL, MEEREIEEAER R=043 (Bt
B R=0.41, 45 f I % B R=0.41), R=0.59
(Bt RS R=0.45, (55 F7 K & & R=0.61),
R=0.64 (i o % [~ B R=0.27, (B HBEHE B
R=0.73) Ch oz, ¥ 73 0Lic 31 5 ULHEHA
BIARES X AL B 5 FH i §hARE & PBF
ratio # L+ % L Fh T h O FBARE R R=
0.61 3LV R=0.59 L 12F% L SIALE AT
DA FICERR T WEEZ bk, B¥-
MAA Z2HWrliv v F 77 7 412 X 2 AMEFO
F13 LT 13 0h vy b (=1/3 ETH) &Af
MRS » 5 1E % ik L, Friedman 5% 3 1/3
LT EEERE, FHMBIARE, MfimE K
L oHEREKITEhFh R=091, R=0.68, R=
0.57 THVH, FEAYD 13 1/3 LT L EHERE,
L BIARIE & RGN ZhEh R=0.69,
R=0.54 T v, Giuntini 59 ¥ 1/3 L FH &
BIREAAE, Ml EEsT & omBfRKEzhZL
R=0.59, R=0.79 L#R&E L T3, HEHEDFEIC
X Y sk 7= PBF ratio }» B0 IEE L n4E
MRk &, EROMLE LT 5 LEMBIIRES
XU MMEEIc BV TIX 1/3 E T, 13E
—E L7AS, FgEREE T PBF ratio i1 1/3
Tl UE 572, Zhififfiy v 577 7
4 TIMBROMBAME R L TWEH, 7 —
W v F T T 7 4 TREIRS X OFEIRO MR O &
EEBELTRY, Ml 5777102kl
M7 —n & L OiEIRMOBEERKE WD
Tdh 5 H. PBF ratio L EHMHEIRE B L OAfilf
IR OMBRE BT, Bt iR EAMEIE
REGEBRICE UENO RSB oECREY
ExRTERDPEWe» LEL DN, FHER
JE % PBF ratio & ol Cid Bt ERB IV
HIEFBES & LA EY 5 2. ZORE, B
F—nV¥ v F 55 7 4 0 PBF ratio N EENEE

24 % 4 5 (1987)

BEHEREL Y & LARMMERLS 2 W31
FBIAREY R <, BB #Emr Twns o
ENEZLNI.

FRfLfEs v 5 7" 5 7 4 13 —El o FRBIAR o i it 53
FLDETELVE, Bir—ry v F7 774
PDERLTWS R, fBERL TV HMEEIE O #
WMNRTEBZLTHD. &big, ¥ Te-fmEkix
25 DRHBDEVWE Lic kY, PEEsErE
BHIOBMERZFT, #yv boZ ik Y iof
WREOEEA D LN TE . BEATICT
EERBREBLF T, ATATICH L LMY T3
BTEREFhSHMETST(%), 104MET 11.1
(%), 1553ET 13.8 (%) o B b, THET
RFEHTETRZH S HET 0.9 (%) 0, 10
SHET 0.6 (%) o3, 1SHET 1.7 (%) OB
N ore. AR ME) & SHEDPKB LTS
SHMEL 10 5MEDRTITIE p<0.001 OERKRTH E
FREF O 7Y v MIFEICRY L, AT
H v MIBEENLD - 2. RS, DR
RIBAE 8 B CAMATIZ L LB T3P T 2R
Zh 5 HMET 5.0 (%), 1053ET 7.7 (%), 155
T104 (%) ORWY R H Y, THETIITHYTE
nZER S HET 2.9 (%), 10553 ET 4.7 (%), 155>
ET 4.1(%) ODBYBD o7, ZRFHEZE-
7= 1% Br 72 7RI cARTRT (1 53E) & 5 4MED
MR X U5 M & 10 fEDfific T p<0.01 o fEkR
ROEAHEMFOH Y v PIFRCBI LR, A
THEOA Y Y MIBEERR» T2, BEOE
Bz Xy DEHESRBOTEZ Lick b0, [@E
FEREBB X CLEPRXKIRETIE, AL o
By v bbb MENEL Lz, 2oz ki,
DI E OB LR O fik oA & L TRk
ThTwiketEzbNS, ZRPHEEZES D
B RRERHRE CRMmBEES D &b 2R L T
BT Lhb, BEOHREICL Y MFEOE D
hotttExbhB., 2T, ALMFIZRNT
BESHRICL B H v ORBDRRE L EHMEIR
EZ KLt 2 A5 MEIARE 30 mmHg K
T3 OFE R RIRE © MR R=—0.65, f#
ERBEEEDZNIIR=—01TTh-72. ZDZ
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i, DB PRRKRE TRRBFERARIC TEEE)
ARFE 30 mmHg Kifi TEHMBIRE S BV &k
FitiBF o> MR A2 A3 B BN & Y S IEBINRE 2
< T IERTEA e i D E XD e < MBI
BRI B Z RS R, FMBHRE 30 mmHg
PLEDERTIX, —flTh 20EBEARICTH L
FREF O MR &5, Bl E IR s EE
CEBbDEEZLNE. EEERERRTIX
SEHIHEINRE 30 mmHg K TIIBMHFEATIC LY
ERFO MBI L TWBE 0D ZnEEIE
S5OoEMNH Y, Lo ML NS fif A O ik
EFTRHATERVWEEZ O, FHMEIRE
30 mmHg PL E o EF Tk, BREANIC T LM
D MFHORD ORREE /NS &, Ml E i RN
BEESEL T LIRS 5.

—fkiz, BFEOMBER~DOFEIC X Y MifiFi
Wb Ui B EAL & IBIARE SR T 35 LGS
NTW510, MERBEEREY, OFHREREES
Th, FRORIERD 5 Z EABES LTV S,
EEHEOMEIC I NIMERBEEEL LOLETR
SRIBIE TIXBE AT X 5 M0 /ENEIZI0
STER LI, ZOZ X, DAT—FTNVEEH
W BRFEART T IS OBHERATEDOIED
HEZBETE A LNIEHS A, T2, DB
PRERKBRECRBWTBENRI I IV v bk
b IMREDBADR & FHBNRED ML <,
BEELMEBRICERLTWS Z LR ELLNT.
PR L VBEEATRLI T —FAEEZAWT, M
BIRE O S THMLE R OREDILD D OFEEE %
MELT X, BUOHS =NV v FTT7T 4 %
AW BHFAREORRER, ABMRETHO S
vy bbb MREOTILE I r bR 5 2
LIz kv, EEEHRIC X B RPMEOELE B
BTX5ZLithd. ZOZLehblir—ry v
F 75 7 4 OFRMIRD JFFED 531 T FhifLiiEhiE
DR L L CEBIRE » 5 W ik il F B0
FHIATE, TEBRATELHATIZLICX
) AR D RED AN Y OREOFMN TE 3.
=Ny v F TS5 7 4 RBBEORLLTREAD
FEHIDMME O REOBERICHIEATE, FFEDL

FRERICB W T RO EEEZ D & LV 1S
ROHEICHRITHZLNTE S, ¥Te-HRimER
FO7 - VABREEEIESTLH Y, EUEEE
berhTr—2b AREOAEEHKRICZLS
AEATWOBLEY LHE THOERRE DL
D ORREZIHMETE 5.
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v Fr7574 0 L HEREL R=
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IS U 7z O Te-RIMIRDO BB BIEE T E 1.

2) =Ny 5557 41T & % PBF ratio
GRS B TIPSR EIIRE (R=0.61) & %
WAL (R=0.73) Z/R L T /e,

3) BEMEEES X COERRREETIIR®
FAFIONEE LT i TE RO MK B & 38
W, LERRAEETIIMnEORMEcL5b0
LEZLRZ.

4) fES—nNyv v F5 57 41%, PBFratioc
XY il REhRE D AT T &, MFEAWOHAIC
X ViR ORED RN Y OHEN T & 72,

Fakrsicdrey, JiRE L IRBZME - KRR
AR NFEIELBIR S X VERLBRER v ¥ — K
HRPFRHERTE MBcbi) ZHEL TSR
HOENEZERCEROMBEERLET. £ K
HRDREOEEE, BMFELO ZHACER WL X
+. FELEC CBE EEO I EN R £ v ¥ — i
FEFTE IR RICRE 2 L =T
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Summary

Analysis of Pulmonary Blood Flow Dynamics Using Tc-99m
Red Blood Cells Pulmonary Scintigraphy

Kohei HAYASHIDA

Department of Diagnostic Radiology, National Cardiovascular Center, Suita, Osaka, Japan

The purpose of this study is to evaluate altera-
tion in regional pulmonary blood volume by
pulmonary blood flow ratio (=PBF ratio; a ratio
of pulmonary count in upper lung field to that in
lower lung field) in sitting pulmonary scintigraphy
posteriorly using in vivo Tc-99m red blood cells
(=RBC).

In 9 cases, there was a good correlation (R=
0.91) between PBF ratio from Tc-99m RBC pul-
monary scintigraphy in sitting position and
that from Tc-99m macroaggregated albumin
(=MAA) scintigraphy after injection of Tc-99m
MAA while sitting. In 20 cases of mitral valvular
disease, the correlation between PBF ratio from
Tc-99m RBC pulmonary scintigraphy in sitting
position and mean left atrial pressure, mean pul-
monary arterial pressure, pulmonary arteriolar
resistance were R=0.41, R=0.61, R=0.73, respec-
tively. In 12 cases of mitral valvular disease and 8
cases of atrial septal defect, the change of pul-
monary blood count (=PBC) of upper and lower
pulmonary lung field by Tc-99m RBC pulmonary
scintigraphy in sitting position was recorded fol-
lowing oxygen inhalation of 5 liter per minute

during 15 minutes. PBC of upper lung field was
decreased significantly in mitral valvular disease
(p<0.001) and atrial septal defect (p<<0.01) during
early 10 minutes following oxygen inhalation.
Decreased rate of PBC in upper lung field
correlated well with mean pulmonary arterial
pressure at the range of less than 30 mmHg in
atrial septal defect (R=—0.65), but not in mitral
valvular disease (R=—0.17).

PBF ratio from Tc-99m RBC pulmonary scinti-
graphy indicated mean pulmonary arterial pressure
or pulmonary arteriolar resistance. And decreased
blood flow in the lung in atrial septal defect sup-
posed to be attributed to the contraction of pul-
monary artery following oxygen inhalation.

Tc-99m RBC pulmonary scintigraphy was useful
as a means to investigate altered pulmonary cir-
culation for analysis of pulmonary blood flow
dynamics and estimating the extent of damage
in pulmonary vascular bed.

Key words: Oxygen inhalation test, Pulmonary
blood volume, Pulmonary scintigraphy, In vivo
Tc-99m RBC labeling, Mitral valvular disease.
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