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) ¥gmMEHho L PEDOER (Fig. 1)
HRERREBALLBERORHENET S L &,
HHHM A D REBLEERBETRERIY Vb
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5
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o
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Iécinticamera B! 1
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Fig. 1 Rationale of the semi-geometric count-based
method. The volume can be measured by the
following equation: Cv=Cm/(L/d). V=(Ct/
Cv) x d3=(Ct/Cm) x L x d2. (V=volume, Cv=
voxel count, Cm=the maximum count of a
container, Ct=the total count of the con-
tainer, L=maximum length of the image of the
container obtained from a direction perpen-
dicular to the direction where the count data
were collected, and d =pixel size.)

p—

3

e

Scintica

Fig. 2 Illustration of the phantom study. A cylindrical
container was placed in the system which
circulated 5 liters of water per minute. 81mKr
solution was infused continuously into the
container, and the image of the container was
collected for one minute. C: container, Gen.:
generator.

29 % 10 & (1992)

EORTIEAMOES L, A LEMAR AT A B
O R L -HERICE T 5 RBOBRAKETH .
L7=hs - THRIARE (voxel) M7z b o By o kg
AlCBTSHERIY Y Mo, BiokIT2RAKER
pixel T L TEID ZLick->TkdO N
5. DVWTEOHT AICBITE BEGBO BRI Y
b ERERIEEDOREN VL OO voxel THERR X
RT3 2hnbnsd. FofEEIC voxel size % Hf
THIEIRBOREL LS.
PExXTRTEUTOLEEY TH 5.

Cv=Cm/(L/d)

V=(Ct/Cv) x d3

=(Ct/Cm) x L x d2

7217L, Cv=1 voxel {7z >Hrwo b¥,
Cm=%KBOKKH YL N, L=EHAH @O I
RO KAE, d=pixel size, V=%, Ct=%%%
DA bET D,

ZoRXE SIMKr 12k 5 ARAREHNICEA L
72,
2) 77> bLERER
KEAE 1S ) v b EEEERL,
ZopIic IO R | 8% Bk, Fhi 30cm 5
O 15, Yxxr—2 0S8 mKr %
Wz 9ml/ 5y CTHRiEA L7z (Fig. 2). REE 7
F2F v 7T, 50 o 450 ml £ T, KR E
ZTMEER L 2. B, choBfflico &%
2T, 1 RIHEASRE ZRICEVW IR, 2
B H E K & iz L e NERREET I BB RL o> i
AL, ZooREIRHTTHRE L. HS
NIREGENHG, KH Y M (Cm), by b
(Ct) &Rl JERKIY L MFOHES (L) A
PHFH RO TEOER E L, B ETRIEL
EEH/INRICE DRIE L. S ARHFCHEML
2y rFHh AT (— i LFOV) o fREFE IR
38.7cm T, 64x 64 (Z4EIL Tv 5 DT, pixel size
(X 0.604cm TH 5. KT FA¥F—LH=Y £ —
2 EEELTHY, TFALF— L1 190keV,
v AL PO £20% L L. F—2 AHEERE
HBUERTR o v F %y 2 2400 2 v, Bohi
iz ERRRIcfRA L, SABROAELHIB L.
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81m Kr 81m Kr
ED SV ES SV
image image | image image
99m TC
ED AMP
image image
Fig. 3 8!mKrand 99™Tc images obtained from a patient. Left upper: the right ventricular
end-diastolic 81mKr image and the stroke volume image. Right upper: the right
ventricular end-systolic 8!mKr image and the stroke volume image. Right lower:
the 99mT¢ end-diastolic blood pool image and the amplitude image. The right
ventricular maximum count on the 81mKr end-diastolic image was 255 counts in
this study. ED: end-diastolic, ES: end-systolic, SV: stroke volume, AMP: am-
plitude.
'J'
@ 400
o %
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E|T E 2]
S| © 300 o7
= | < 1
HE : y
Q © e
m > I'
S 200 pa
©° S (o] O = in the air
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g .,'O y=0.96x+3 (O)
o [ y=0.95x+15 (@)
g0 S e
ol n=13 (0, @)
Fig. 4 Relationship between the maximum depth (L) ’,3' SEE=9ml (O, ®)
of the imaged right ventricle from the right 4
. : . ; T T T T
anterior 30 degree oblique position and its 0 100 200 300 400

maximum length (L’) of it obtained from the

left anterior 40 degree oblique position. L=

L’/cos 20°=L"/0.94.

True volume (ml)

Fig. 5 Correlation between the actually measured
volume of the containers and that obtained by
continuous infusion of 81mKr,
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y=0.88x+6
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® p<0.001
n=14
SEE=8ml

50

Radionuclide stroke volume (ml)

A\

/7 I 1

0 50 75 I(I)O
Swan-Ganz stroke volume (ml)

Fig. 6 Correlation between the stroke volume ob-
tained by thermodilution and the right ven-
tricular stroke volume obtained by 81mKr infu-
sion and 99"T¢ blood pool imaging.

K)JS

MRITARIT ORI 2 BREILAAIC, Swan-Ganz
BT —T N E DUHSRERE Y 1) 7 D%,
BROEER EODRBBEMFITHS. Zh bk
BTz, »5—Fy7s5—Dbxza—EL, DiENY
r b, BURFRERIEES .

E7c, To%k, KPRFASHRL, BRIAEOH
gL B 15 {5 % inter-operator variability &3t o
st L LA, Swan-Ganz 7 57 — 5 VIRE* 21T
DI ZEDI> LD 6HITHS.

) F—yux

FLNEHB AR L FIck W S%Y T Ry By
9ml/4y DOFEEET SIRbAIMKr ¥ = kL —# (370
MBq, BAA Y74V v 7 R) iKY, 20%%
ERER2OBA LY vy Y v HLEIR Y 5 —
TN, EFRBANEBIRCEBE LS5 2F v
SHeEEfE L, FftEALL. 77> FAER L
CLyvFars, avea—4%{FHL, RAO30
BE A & 3l o0 LA XA R R X 0 91043
HELE. X AF—LRL, YAV FYIRIRY
7 v b AEBRLFERRIC L.
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Fig. 7 Inter-operator variability. Correlation between
right ventricular end-diastolic volumes obtained
by two independent operators.

T, 99mTc DTPA-HSA 740 MBq i2 X 5.0
7 — Mg E LAO 40BE hs & PRERFEIC L D SRR L
Tes

5) F—IRBHELIUTBRRHN

RAO 308 % 518 7.0 EKFH 81mKr (2 9 &
T ZRL—C U S BIUOBM A=Y 7 & h
¥, DWW, stroke volume (SV) 1 » — ¥ #{ERK
L7c. A% ROI 3HLRMEH (ED) &, IRk
(ES) iz > & z h #h g€ L 7 (Fig. 3).

=K oMEEEE ED i >» T EERIC
fTot. HEnplcizy*E— F&BMBLKL. ES
BROZRFONMER SV A A=V TEZLRRKidi
LIEMLONE & L. Mgk, ETOALEIC
BLTRSVAA—YDo G E L, B ED#,
ES gL L HEMICIRE L. AEo Sz ED
%, ESHL L SVA2A—UnigGLE L. ESH
oPFIMUC A v 7 759~ K (BG) ROI # §E
L. EDBICHOEEFEREDOFERI 7~ F (Cm), ¥
#17» b (Cted) 3K, ES #hniz@b v b
(Ctes) #%57=. Ww¥hi BG 2@IEL .

9mTc LAO 40 EEEfRE: ED fRicks W<, A
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Right ventricular volumes of studied patients

Table 1
No. Age Sex Disease R(\(%F
1 51 M AP 44
2 59 M AP 59
3 43 M AP 35
4 51 M AP 49
5 63 M AP 45
6 63 M MI 53
7 61 M AP 52
8 61 M MI 55
9 45 F MI 50
10 67 M MI 52
11 43 M AP 58
12 31 M AP 40
13 51 M AP 52
14 67 M AR 57

RVEDV RVESV RVSV SGSV
(m/) (m/) (m/) (ml/)
172 95 77 91
174 82 92 87
160 102 58 62
159 79 80 91
150 82 68 67
142 66 76 82
138 65 73 76
169 75 94 93
127 63 64 71
101 48 53 60
142 60 82 88
156 93 62 61
167 80 88 91
121 51 70 65

RV: right verh-tricular,' EF: ejégtiiron fraction, EIV){/:Ne:d‘-diastoliniollr.lme,?S’V: én_aéy;tolic \;E)lume, SV stroke
volume, SG: Swan-Ganz, M: male, F: female, AP: angina pectoris, MI: myocardial infarction, AR: aortic

regurgitation.

AR (L) 2805E L 72 (Fig. 3). 81mKr {4 %
L 72 RAO 30 L = » LAO 40 BE 75+ f4HE
BTOETH Y, HAEZEL TRV, 020
BEIC X % REM o/ N A REEL > T
cos 20°=0.94 % I 72fHIC A > TV B BER D
T, #WIEETb i - 729 (Fig. 4).

BImKr |2k 2 RAO g h v b F— 4 B LIV
9mTe (2 K 5.0 7 — v LAO %&b 6 Hlc A=Kk K
Fe RiticRA L, fisiREMARE R L
2. &7, 81mKr .3\ T, (Cted—Ctes)/Cted
KLV AERHEREEH L. coZo0fE»5
HE—EAHE, AREImEEAR#RE Ry 2.

6) AFRECLZ—EHHE

Swan-Ganz # 7 —F Mick Y, KHBREICH X
3EhERE L TR ERIE L, ZoEHEE 2
DBRFEOLHEE L Lz, ko OHtEE Y
DL TH > T—EHRHEE B L.

7) inter-operator variability

LB 1S o SImKr AEAEREH, IUEk
Hitgic > &, T AOMSL L KEFHE#TH (A, B)
Dpl& i ROL 23 E L, IREHASRER Y
Vb, AT PBIONMERR Y U EE
H L7z, ASERAEOHRIE | [0 2477k,

II1.

) 77> LR

KWL 2 FRAR L SKr ReEAEIC LD
HELZxhiE, Az ZhIcEVEEL, K
WCEWZEEDL & b I 1=0.997 (n=13, p<0.001)
ORI ABEE R L, HEEEOERERSE (SEE) b
Ehic9ml T 72 (Fig. 5). o> oE#BIT X<
—F L.

2) EREREYHRET

#¢ 7= RVEF, RVEDV, RVESV, RVSV &
L UOBEREICE 5 SV & Table | o7+, it
i3 8ImKr #EEAKIC L Y R - AE—EHAH
BEBAREC Lo —EHHEE oM Tk
(Fig. 6). i# 3 r=0.90 (n=14, p<0.001) <44
L, SEE{Z8m/ Th -7/-.

3)
AWML L EEFERE LI VES
ATFHRME A O B U e ARIRK AR r=
0.92 (n=15, p<0.001) ¢4HEE L 7= (Fig. 7).

7= =R

inter-operator variability

Iv. % g
DEAFGRHIC B T 5 EFH T EOF RO

Presented by Medical*Online



1190 EE %

FHIGBICH L 8RN BER T 5 2 Lk <,
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Summary

Right Ventricular Volume Determination by Continuous
8imKr Infusion and **"Tc Blood Pool Imaging

Shinichiro KINOSHITA*, Saburo YAMASHITA*, Tetsuo SUZUKI¥,
Toshihiro MURAMATSU*, Masao IDE*, Shigeo Suzuki*, Yutaka DOHI¥*,
Katsuyuki NISHIMURA** and Tatsuya M1YAMAE**

*Second Department of Internal Medicine, Saitama Medical School
** Department of Radiology, Saitama Medical School

Our newly developed radionuclide method for
the calculation of right ventricular (RV) volume
was examined in this study. Using a semi-geometric
count-based method, volume can be measured by
the following equation: Cv=Cm/(L/d). V=(Ct/
Cv) xd3=(Ct/Cm)x Lxd2 (V=volume, Cv=
voxel count, Cm=the maximum count of a
container, Ct=the total count of the container,
L=maximum length of the image of the container
obtained from a direction perpendicular to the
direction where the count data were collected, and
d=npixel size.) A phantom study was performed by
setting a cylindrical container in a system which
circulated 5 liters of water per minute. 8!mKr
solution was infused continuously into the con-
tainer, and images of the container were collected
for one minute. Cm and Ct were obtained and,
because the container was cylindrical, the maxi-
mum width of the image of the container was
measured as L. The volume of the container was
calculated using the above equation. The con-
tainer’s true volume and the volume measured by
this method showed a good correlation with r=
0.997 (n=13, p<0.001). This theorem was applied

to RV images obtained in the 30 degree right
anterior oblique position by continuous infusion
of the 81mKr solution. Multiple gated acquisition
was performed and RV end-diastolic maximum
counts and total counts were obtained. The RV
maximum width was measured as L on the end-
diastolic cardiac pool image with 99mTc-D-HSA
collected in the 40 degree left anterior oblique
position. The values obtained from these two
images were substituted in the above equation and
the RV end-diastolic volume (RV-EDV) was cal-
culated. The RV ejection fraction (RV-EF) was
obtained from the 81mKr image. The RV stroke
volume (SV) was calculated from multiplying the
RV-EDV by the RV-EF. This value was compared
to the SV with thermodilution. The correlation of
these two values was r=0.90(n=14, p<0.001). In
conclusion, this new method for the calculation of
RV volume was considered to be useful for both
clinical and investigative purposes.

Key words: Right ventricular volume, Ventric-
ular function, Krypton-81m, Radionuclide, Volu-
metry.
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