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Wiz, SREIOHIED BBk x B RKEORE R
TORBE/EREER L Tl 0F=E/EREHE
L oMBEOEBHIFEB LU ZOERICOWT
BRaEtL, #¥oLAEE AP 2 MR &0
HBTFMROER O FEHEE 12 >0 THISH & R
TH5LDOTH 5.

I MKREAE
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1989 4 5 A i 6> 1992 48 S H & TIo/NRH T
DEBTOTIOH Y F 7570 2 BT L
128 JEGIH, CIED 7 — 7 v IREM fTbh iz 102
FEG (BIE 53, &R 49 6, FlmidsEsk 1 »H-
16 T3 4.4414.08 %) 23tk & Lz, HR
B NRR 1661 & 2 DO FEE B EEbh iz 5 )
DE21GITH 22, ZoPIiZEBIRRED BE
BRCAHAZEELEFEZ-RL, T T L MKER
BRARE—DHE R LN -z, EREOER
81 flo NERIE.LFE R RIRSE (ASD) 14§, L=
ffE KB (VSD) 204, 7 7 v —E#E (TF) 13
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B0 B it T Bl BHLoO IS BT 7 3 4,

Blalock-Taussing ff7#% 3 4], Waterston {7 1 $],

IR AR B ZE4E (PS) 6 1] [ 5 & IRkt 4 $],
Bk BATEAE (PDA) 4 i, KEHRFIK AAE 2 $1,
KILEFEALE 4 #, LR KIS (ECD) 1 4,
R ERIRE RS A 13, REARE REE |
Bils L RO CREE ST LB A LA
Thb. ALATE 1S BloNRE VSD & PDA
oA 4 Fl, PS ElKMAEASEERED AR 3
], ASD & PS o412 4], VSD & PS o4&
24, VSD L AE_WEEDENF 2 4], ECD L{4
THFPASAAR RIE & ZR R AR 2RED A HE 1 6,
TF £ ASD oA 1 #lTH 5.

S E S

201T] o EE4ERNT 1 5L T T 11-37MBq(0.3-
1 mCi), 1-10 3% T (¥ 37-55.5 MBq (1-1.5 mCi),
10-16 3% T (X 55.5-74 MBq (1.5-2mCi) + L, %
RIS L 7.

Planar {§ & SPECT (%

Btk 201T] 7 10-30 2 ICBsE L7-. HiE
FET X —EMRREFAT ) A — 2 25K L
7= 3 #H %R SPECT (3% GCA-9300A # & (¥
7 — 7 g E GMSSS0U) 2 fER L, —Ha%iE
Bl R R EIE 2 B Vv 7210712 AR
128 %128 THifiE— K TH N 1 B O ¥
7Y v 7B 4 B0 A E 7o 6 BE60 A & L,
1 J517130F) T 360 FEUNSE % 1T\ KRN EERFFH] 13 1043
L L7-. planar {3 g, ZERiRHL (LAO) 40°,
LAO 70° @ 3 s 6Bt L, HiFEix 256 <256,
preset time 2 3P4 b CUNSE L 7=,

SPECT %0 57— 49 B E

SPECT o pii4Lic Butterworth 7 ¢ v # %
Huv, HE#RRiz Ramp 7 1 L% TfT - 7210712),
25 4 AEE | EF# 3.2mm CAEERTINE %,
b TRE N R B & OV 1% 2 Bk L 7.
ZrrE—nay =23 TERICERL, 25
A4 ZEix 1 1.7Tmm TH 512,

E BT

Planar # <3 B0 EIK (ROI) 723 LAO TA54s
LEENER L HBICEET X oEiGRE Y, PR

30 % 1 55 (1993)

BAEBDHICED TERELL. Ny 2759 R
3O BRSO & b E o TERE L, Mk
SR (count/pixel) & F v T/ FiEdy
YHAEL (planar R/L..) # BH{ L 72%1D. SPECT
BTEFTTICHME L2 X 9@, DI SR
W E CoRMMAIREER L 72, A Phaz bR
W BRICEEL, EERPiE G T
ROI ##E L. ELAORER YL b oA
RIS R (SPECT R/Lyow) % 3HE L 72,
—%, HE/TEEFHERL (SPECT R/Luyy.) (&
L LD ROL O VGHEFRE O ) o B
L.7¢:

LRhT—TLEE

DI H 7 — 7 VIREIEEFREORHIZTV,
ADE L RDEOIKHIES JIE L, ARE/ %
K EH (RVp/LVp) # kKo 7-.

5 0). 7 E

RVp/LVp & R/L OB IC > W TRRET L 7. %
HOT— 4 3P BEERETETL, FURER
LAHBAMRE R B/ 2 RIS THE L 2. #atYc
12 p<0.05 2/ & L HFEL 7.

I, #& 7

BHETOLEY 77— 7V BREICK 5 RVp/LVp
Offiix Table 1 (75,
54 102 flTo RVp/LVp & R/L oo
AR &3 Figs. 1-3 107+ X 912,
RVp/LVp=1.56 (planar R/L,,.)—0.34
(r=0.89, p=0.0001)
RVp/LVp=0.81 (SPECT R/L1.1)+0.19
(r=0.54, p=0.0001)
RVp/LVp=1.85 (SPECT R/L.,.) 0.70
(r=0.80, p=0.0001)
& R T oG T RAF R AHB 2 R L 7.
£ A HETORBHRE L L OB 3,
JHRE L LT3 ASD, VSD, TF, PS, PDA, # 4
DHEERRE L, 48 To RVp/LVp L R/IL ®
B Tables 2-4 (TR L7z, DLF S H#kkRatic
DNTORERE RS
RVp/LVp & planar {4 R/L.. ® g (Table 2)
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Table 1 The right-to-left ventricular systolic pressure
ratios (RVp/LVp) measured by cardiac
catheterization

Disease Mean SD
ASD 0.38 0.05
VSD 0.53 0.22
TF 0.86 0.24
PS 0.80 0.59
PDA 0.53 0.16
Complex 0.92 0.17
Control 0.19 0.05
Others 0.64 0.37

Total 0.56 0.35

ASD: atrial septal defect, VSD: ventricular septal
defect, TF: tetralogy of Fallot, PS: pulmonary
stenosis, PDA: patent ductus arteriosus, Complex:
complex heart anomalies

Y=1.56X - 0.34, r=0.89

0 02040608 1 1.2
Planar R/L Average Count Ratio

Fig. 1 Correlation between 201T]1 R/L average count
ratios by the planar study and RVp/LVp in
a total of 102 patients.

<3 VSD (r=0.88, p=0.0001), TF (r=0.66, p=
0.0141), PS (r=0.91, p=0.013) Tz v, #
B IDETE T 13 8RB o IEAHRY (r=0.51, p=0.0523)
oLz,

RVp/LVp & SPECT # ® R/Ligu O H #
(Table 3) T3 VSD (r=0.65, p=0.0019), TF (r=
0.56, p=0.0475) CHif % 28w 7=.

Y=0.81X+0.19, r=0.54

8]

0 RN 1 R IR R
0 02040608 1 1.2
SPECT R/L Total Count Ratio

Fig. 2 Correlation between 201T] R/L total count
ratios by the SPECT study and RVp/LVp in
a total of 102 patients.

Y=1.85X-0.70, r=0.80

|

o+—————~F———1——r—r—
0 02040608 1 1.2
SPECT R/L Average Count Ratio

Fig. 3 Correlation between 201T] R/L average count
ratios by the SPECT study and RVp/LVp in
a total of 102 patients.

RVp/LVp & SPECT # R/L.,. & ki (Table
4) T3 ASD (r=0.55, p=0.0431), VSD (r= 0.86,
p=0.0001), PDA (r=0.99, p=0.0032) CAHf % 3%
Hiz.

RO EE T VSD To A& b BT
T & Y, planar {4 & SPECT {4 » RVp/LVp &
R/Live DO RIFE#E Fig. 4 ISRk L 2. %
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Table 2 Correlation between 201 Tl planar R/L average count ratios
and RVp/LVp in various congenital heart diseases

Disease N R/L Mean SD Slope Intercept r p-value  RMS residual

ASD 14 0.46 0.09 0.30 0.23 0.41 0.1425 0.06

VSD 20 0.56 0.16 1.21 —0.15 0.88 0.0001 0.11

TF 13 0.81 0.14 1.14 —0.07 0.66 0.0141 0.19

PS 6 0.70 0.25 2.12 -0.69 0.91 0.013 0.28

PDA 4 0.48 0.09 1.66 -0.26 0.93 0.0728 0.07

Complex 15 0.76 0.10 0.84 0.29 0.51 0.0523 0.15

Control 21 0.39 0.06 0.02 0.19 0.02 0.9216 0.05

Others 9 0.57 0.16 2.28 —0.65 0.97 0.0001 0.10
Total 102 0.58 0.20 1.56 —0.34 0.89 0.0001 0.16

Table 3 Correlation between 201T]1 SPECT R/L total count ratios
and RVp/LVp in various congenital heart diseases

Disease N R/L Mean SD Slope Intercept r p-value  RMS residual

ASD 14 0.57 0.18 0.08 0.32 0.23 0.433 0.06

VSD 20 0.30 0.13 1.16 0.18 0.65 0.0019 0.18

TF 13 0.70 0.22 0.61 0.44 0.56 0.0475 0.21

PS 6 0.38 0.11 1.48 0.23 0.27 0.6072 0.63

PDA 4 0.26 0.09 0.70 0.35 0.41 0.5884 0.18

Complex 15 0.68 0.23 0.19 0.80 0.24 0.3833 0.17

Control 21 0.30 0.12 0.27 0.11 0.65 0.0016 0.04

Others 9 0.41 0.11 2.50 —0.38 0.75 0.019 0.26
Total 102 0.45 0.23 0.81 0.19 0.54 0.0001 0.29

Table 4 Correlation between 201T1 SPECT R/L average count ratios
and RVp/LVp in various congenital heart diseases

Disease N R/L Mean SD Slope Intercept r p-value RMS residual
ASD 14 0.62 0.04 0.61 0.01 0.55 0.0431 0.05
VSD 20 0.66 0.12 1.54 0.48 0.86 0.0001 0.12
TF 13 0.84 0.14 0.34 0.58 0.19 0.5315 0.25
PS 6 0.72 0.13 3.17 —1.48 0.69 0.1331 0.48
PDA 4 0.60 0.12 1.38 -0.30 0.99 0.0032 0.02
Complex 15 0.85 0.09 0.80 0.24 0.44 0.1034 0.16
Control 21 0.56 0.07 0.34 0.00 0.46 0.0373 0.05
Others 9 0.70 0.14 2.28 —0.96 0.84 0.0051 0.22
Total 102 0.69 0.15  1.85 070 080  0.0001 021
7= VSD 20 Jiff] L B &0 AT VSD 2 &0+ % RVp/LVp=1.61 (SPECT R/L;ota1)—0.51 (r=0.85,
8IEBIE Hbt7- 28E ] T O RF b T o7 p=0.0001) & VSD 20| & [ fkic RAF M % o
planar # T ¥ RVp/LVp=1.38 (planar R/L.y.)— L7z,
0.22, (r=0.90, p=0.0001), SPECT % ® R/Liot ASD, VSD, TF o f# 7 ficfil % Figs. 5-7 i

Tt RVp/LVp=1.17 (SPECT R/L.ota1) +0.19, L.
(r=0.79, p=0.0001), SPECT 4 ®» R/L.,. T i
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Y=1.21 X'015, r=0.88 Y=1 54X'O48, r=0.86

2 24
1.8 1.8
1.6 1.6
14 14
> 1.2 > 1.2
- ] =l
4 ; Sou ;
= 0.8- =3 = 0.8 B
0.64 o 0.6
0.44 0.4
0.24 0.24
0‘""l""I“"I""IT"'I"" 03 T LIRS TR AL | r
0 02040608 1 1.2 0 02040608 1 1.2
Planar R/L Average Count Ratio SPECT R/L Average Count Ratio
Fig. 4 Correlation between 201T] R/L average count ratios and RVp/LVp in patients
with ventricular septal defect by the planar study (left panel) and the SPECT
study (right panel).
Transaxial
Short-axis
o » P O
Fig. 5 201T] transaxial (upper panel) and short-axis images (lower panel) in patient with
ASD (1-yr-old male). The measured RVp/LVp ratio was 0.430. The values of
estimated RVp/LVp were 0.412 by SPECT, and 0.549 by planar study.
- AREMENEZONS. ZhODATENREE &
. % = R 5 — & IR o AT RE 7r. kR 858U SPECT 3
3 2 HB[E SPECT FEOHAK FECHERATH S0, iz, HEERENEE

—fxic /NI T 5 SPECT U4 & & OV LE BiEEOBLVWBECHEAKE L. SED
OMBERE LT, DIESSERE LIl Thaw BAETRAYHRLED TRGAREE SN, 3
TERBIUEBIRETFRICE A T—F 777 bD KR SPECT B o MR T AN T,
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¢ S e BR

Transaxial

Short-axis

Fig. 6 201TI transaxial (upper panel) and short-axis images (lower panel) in patient with
VSD (l1-yr-old female). The measured RVp/LVp was 0.875, and the value of
estimated RVp/LVp was 0.837 by SPECT and 0.842 by planar study.

Transaxial

>

W
J

Short-axis

Fig. 7 20'Tl transaxial (upper panel) and short-axis images (lower panel) with TF (3-yr-
old female). The value of RVp/LVp was 1.00, and the value of estimated RVp/LVp
was 1.13 and 1.16 by SPECT and planar methods, respectively.

SPECT TOER{tH % T, Lo LEESOTPHRETE,

SPECT 4T o .UMpER o &AM planar HETiE 254 2 DEIRICE Y RIL OF§k
BIZHERELDETCERTVWETBID, “ T &<, DRERE S COH O 2WE > A
SPECT 4% v EBfkk LT, 274 2D TRELEZ, HLBEMTHERYES X WE2Mimo

—h 5 ROI # Hu s HEE? R, BHED 254 & MEEEZERL W,
T7n 70— VHREIES HEY REnHEsH
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2 EF TO BB

4102 £ T o RVp/LVp £ R/L & 1B 1%
planar {4, SPECT {4 & 4 (C RifA fHEE AL,
K X 5 AEEHE I ATRE L E A O
RVp/LVp & R/L.ve DFB3( SPECT {4 (r=0.80)
12~ planar f& (r=0.89) TXk W BHfFTH » 1.
oM L L O E 3R Bho & 2 iEf)
RATE L FEEDSIERIC L0 BRI T X 78 iE
BlA < D RS, ISR 23 O R R
PIEREICTR L TWARWRIREMERZE X b i, 1o,
SPECT {4 W4 1T BEF » 7 v bl
NE DX OHEEERL TR, it Y
R T RaNT ROI 013 9 BNE(LEN L Y
Ptz L bz, F7- planar & SPECT
% k4 % & planar T4 BEFIC EHE TR
T X 20 CHif§izs planar o B2 X v ERHAH
LLaw, FHEBTLoKBICEL Tl
SPECT #on s L<K&hTHY, Hidok >
7. SPECT o & b o B » f# gt Sh i,
SPECT 4T o ¥5EE o og3E s 45 T % 5 nJREME L
EZzonhi.

R L TRHAEE/FERERICH W TRE L&
M, MR & L CoOAEEE HEE T X 5 ATREMED
Ho. FORME/NETRIEEDEH> &N
Wz b, BEXOTTICEELLL 912 A%
[E/ERERO PO Y ICHEBEEZ VT BEFA
MBS EON -z L ThD. EA%E LR
MR D I E R S L B2 5 i 6F, A%
W/ ERERE VARKEOHTLAELEX O
7.
EEHEIORRE L ORE
Z AL & T ORI B A7 I AR
PR TORFNEICHESNLTEY, FRANE
TR BE SO BEI E V. KETRIEER:
IARRO AN EZ R AHBRALTO RVp/LVp &
R/IL oI 3 A RHt L, $EALHFELS
O TF, PS o FHiHAEF O EHEEIC >V T H IR
=Lk,

1. ASD o RVp/LVp i3 0.3840.05 LH&EED
FAME T L, WO THR T A EEEN < ARt

KL7z. ASD F.LFE LA o AKX VA
VIR BRAMEZT L. KT SPECT o
R/Luve » 2 THIE Z 5 LIE & 0BT H £ 0 RAS
L vz vy, R/Lae i3 planar #§, SPECT {4
L ICHBREEL )RR WA R L E DRI
FHOLNLDTHERTEIRELEZ DAL,

2. VSD ® RVp/LVp (1 0.53-£0.22 L rp’kpE
DEAREZRL, % BE o h T planar 4,
SPECT f& & 10 b L VB & R L7z, 20T &
FAEEOB G IR VAR IEE X FR
Wiz, VSD EEEDEEN G KED ARICEL
HiaAL, HABERELFRED ARE 1T 5.
201T] 45/ EBILIc X KT D L BAbh,
AETRIFAMHBERLZLO E bRk,

3. TF » RVp/LVp (3 0.86+0.24 L EEE DT
AfiE T L, T A & 2% A a7
K& &&mRL, P FRIC K ) AEOHER’
BEMABESLEIZAUECE NI EPRETH
%. MfTEhEx PS & VSD OfffEic L VA= L
FERASITITEIE & ) I AEEREET .
AT SPECT #0 R/L.,. THIEMBH O »T
f o 7-h5, RVp/LVp i3 1ORiKIC—E LR
OEOHEIRRETH 5. E itk THEAIOR
AT, WREIRE BOOAIEETR o 3 fEH)
T HTATEERIC e~ RVp/LVp i3 B & M I K F L
R/L L{EFHAICH -2, Zh 3 RIATHs A=
FH IR & VSD o % 1TV, JEB L ORE
HlinEsh 2w s E2Z LR Ll
Blalock-Taussing #if% o 3 #iEffl Tix RVp/LVp 3
L R/IL W6 s B lb@3@Bo o2, Zh
(% Blalock-Taussing fii7* fiti B IR B o> 58 i 1]
(B T EINR & AR OUAL & WA U it o> #
RE ML EDICfTbh, EBIUER AR OB
Sk ELrEE b WD EEZLR .
Waterston i o 1 i3z RVp/LVp i &{kid 7
vt R/L # SPECT {&CHIHcf&F L. Z
i Waterston i LT KEINR & 4B E W)
AL CTATHIC PDA ®{E), EHFRAWH’HE
Kiitzi=drExoh:.

4. PS » RVp/LVp (1 0.80+0.59 »EEnE
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ARFERL, 20T BT AR EES 5 2,
WNIEDFL KT B -7z, PS i3 M EREHZEC
L 0 AREEAR % 23 5. Nakajima o 08459
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R/Lwe TREFAMBZRLZEBZ LML,

6. BWALAIEO RVp/LVp i3 0.92+0.17 & &
BEDEAN &R Licnd, ASEToMBE R &3
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WKOEHEOHEL WRELE B b v, £
VSD 20 # & B & OHIET VSD & &% 8 fi
D 28| DE Tz VSD 20 4 0 55 3 [ E AR I
B L, FHBAREOR FRREE 22 A bL kic BT
Thole. ZhiRfthoEHECREVEETH Y,
MAFEHE L LTk VSD o E8»n KX vwo itk
wWhtEZ LR

I
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1. ERMDE B BEICE W T 2Tl o planar
g L SPECT oA RED#HEICHET 2 EH%s
Rat L 7.

2. ESRAE 3 HIHER SPECT B 1 /N\ERt
B BEICHHTH - 7.

3. wReplco ARE/EEEK L 0TI ©
A/ AL L o i planar &, SPECT

30% 1 5 (1993)

e bICRITT, &z VSD ok BRI RE
HhfERERLE. $REALAROAEERE
LUETH D LEX BN, &612 TF, PS fli#
FEG] T AT BAR OSEORRE & FIBICR L.
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Summary

Assessment of Congenital Heart Disease by a Thallium-201
SPECT Study in Children: Accuracy of Estimated
Right to Left Ventricular Pressure Ratio

Iwao IsHi*, Kenichi NAKAJIMA*, Junichi TAKI*, Mitsuru TANIGUCHI¥,
Hisashi Bunko*, Norihisa ToNaMI*, Kinichi HisaDA* and Takashi OHNO**

* Department of Nuclear Medicine, ** Department of Pediatrics,
Kanazawa University Hospital, Kanazawa

The characteristics of correlation between the
right-to-left ventricular systolic pressure ratios
(RVp/LVp) and the thallium-201 right-to-left ven-
tricular (201T1 R/L) count ratios was investigated
in children with various congenital heart diseases.
High-resolution three-headed SPECT system
equipped with either parallel-hole or fan-beam
collimators was used. In a total of 102 patients,
the correlation between RVp/LVp and 201T]I R/L
average count ratios was good in both planar
(r=0.89, p=0.0001) and SPECT studies (r=0.80,
p=0.0001). Quantitative analysis of myocardial
uptake by SPECT demonstrated the characteristic
pattern of each disease as well as the differences in
the right ventricular overload types. When the

linear regression analysis was performed in each
heart disease, ventricular septal defect showed
most excellent correlation. Complex heart anom-
alies also showed positive correlation (r=0.51,
p=0.05) with RVp/LVp, and it can be used to
estimate right ventricular pressure. After surgical
treatment of tetralogy of Fallot and pulmonary
stenosis, the decrease of 20Tl R/L count ratio was
in accordance with improvement of right ventric-
ular overload. We conclude that 201TI SPECT
study can be a good indicator for estimation of
right ventricular pressure.

Key words: 201T] SPECT, Congenital heart
disease, Right ventricular pressure, Pediatric pa-
tients, Right ventricular overload.
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