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Summary

Thallium-201 myocardial imaging was performed in 21 patients with transposition of the great
arteries (TGA). Thirteen patients were studied before operation, eight patients after Mustard operation
and five patients after Rastelli operation. Five patients were studied sequentially before and after the
surgery. Each image was compared with hemodynamic and angiographic findings in order to assess
the usefulness of this method.

In the 13 patients with preoperative TGA, it was possible to differentiate TGA with the intact
ventricular septum from TGA with associated anomalies such as patent ductus arteriosus or ventri-
cular septal defect, and also TGA with pulmonary hypertension or pulmonary stenosis from TGA
without them by evaluating the degree of thallium uptake in the free wall of the pulmonary ventricle
(anatomical left ventricle). The degree of thallium uptake was well correlated with systolic pressure of
the pulmonary ventricle (r=0.98). In the 13 patients with postoperative TGA, it was less correlated with
the pulmonary ventricular systolic pressure (r=0.83). Four cases sequentially studied showed a marked
decrease in thallium uptake in the pulmonary ventricle 10 to 16 months after Rastelli operation. But
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the corrected thallium uptake (thallium activity / ventricular systolic pressure) was more increased
compared with the uptake of the systemic ventricle after the surgery. This was probably related to
a decrease of the pressure load to the pulmonary ventricle following the surgery and to the fact that
there should be some delay of a decrease of the ventricular mass.

An increased lung uptake of thallium was noted in the cases of tricuspid regurgitation after Mustard
operation, but the degree of regurgitation was not clearly correlated with the increase of thallium up-
take in the lung. In five cases after Rastelli operation, one patient showed a high degree of thallium
uptake of the pulmonary ventricle (anatomical right ventricle), and the conduit valve calcification and
severe pulmonary stenosis were confirmed by cardiac catheterization and angiography.

Thus myocardial imaging provides a reliable mean for the qualitative and quantitative assessment

of TGA before and after operation.
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Table 1. Subjects

post op
pre op
Mustard op Rastelli op
TGA 1 6 ( 3m) 6 (37m) (0]
TGA I 2 (13m) 2(31m) 2 (25m)
TGA I 5 (20m) (] 3 (45m)
Total 13 (11m) 8 (35m) 5 (35m)

Control <VSD, VSD-PS> 20 (33m)

TGA 1 includes 2 cases with small ventricular
septal defect and one case with mild pulmonary
stenosis.

( ): mean age

BEh v v b Cs B X OLEIMHEESD 72 Y 00
EHMEES 7 > b Clpress # To XX Y FHEA
LTk
=A/C, Cs=B/C,
C/press=Cp or Cs/VSP (VSP: ventri-

cular systolic pressure)

—F, DA A —T v 7 L EREBITEMI0

BT —F VIRER L OLEEE T, b
PR ELGA A =Y v 7 0Pt & et L.

KMFEALDO DA A =2

T t B XY, P 2005 LITFoaic
Bl

5 ES

TGA 21 fflozin% Table 2 (277 L 7.

1. TGAI 7

TGA T B11 firh,  ffiiif) 6 1] (Case 1~6),
Mustard #7156 {7 (Case 1, Case 7~11)
Hole. WHEIFI6 GO LM A » — Y v 7 T,
systemic ventricle T& % fifHI5FAIAT 25 I8 < I
Hi&h, pulmonary ventricle T 2 ¥/
HIREOMMERD B DR TH 7. LrLE)
NRAFBRTE 70 & % £F 5 fERFI T
tricle oz, ZhEEbRVvERICHE~EL
fith &z, —J5, Mustard i 6 floA 2 —
Y TlE, systemic ventricle T % fRHIERAE
134 <, pulmonary ventricle T % fifH|#R0E
S < TRk ICHEE s hvie s, FSFicR i) 3
PUTT W Y iAH O _LF7 2780 7ol h3 g b o 7.

Fig. 2 iz TGA I B, 3 » AMic Mustard
FHi & 1T - 1 fl (Case 1) offipis X OVfitk 12
n B OOFA A=V ERT IO A -V T,

T!%, pulmonary ven-

Fig. 1. End-diastolic image with horizontal count profile curve.

A white arrow represents the activity of background.
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Table 2. Profile of the individual patients

Operation Imaging Catheterization & Angiography

Case 1D Diagnosis Age Method Age Cp Cs PVSP PAP(s/m) SVSP SVEDP SVR
1 0253912 d-TGA 3m M 3m 0.33 0.80 27 —_ 75 2 ND
1y 3m 0.26 0.78 39 32/20 116 " I

2 0267335 d-TGA —_— 3m 0.27 0.79 30 35/22 80 4 ND
3 0286927 d-TGA, VSD* —_— 4m 058 0.86 46 33/22 89 3 ND
4 0364629 d-TGA, PDA —_— 3m 0.43 0.86 a7 _— 97 7 ND
5 0442259 d-TGA, PDA —_— 2m 042 087 38 —_ 70 3 ND
6 0487681 d-TGA, PDA — 3m 050 0.83 43 —_ 82 53 ND
7 0212348 d-TGA 4m ™M 2y 4m 0.20 0.80 35 25/13 90 (0] 1
8 0060729 d-TGA, VSD* 6m M 3y 2m 0.67 0.74 34 27/15 87 1 1!
9 0019558 d-TGA 1yOm ™M Sylim 022 0.50 43 33/18 132 5 I
10 0129051 d-TGA 4m M 3y 2m 025 1.16 33 25/19 82 (o] ND
11 0276841 d-TGA, mild PS 4am ™M 2y 'm 0.26 0.59 39 20/14 91 1) I
12 0125853 d-TGA, VSD, PH 6m M, VSD closure 2y 5m 0.35 0.80 57 47/31 99 7 I
13 0176776 d-TGA, VSD, PH 4m M, VSD closure 2y 8m 0.47 0.70 48 48/37 103 (o] m
14 0263971 d-TGA, VSD, PH 1y2m R ly 2m 1.38 1.23 89 66/35 83 S ND
2y 2m 0.66 1.20 47 32/18 13 2 ND

15 0323185 d-TGA, VSD, PH 1y3m R 1y 3m 1.23 1.23 86 92/72 91 3 ND
lylitm 053 1.28 42 20/11 131 4 1

16 0384881 d-TGA, VSD, PS 1yém R 1y 6m 1.11 0.88 84 —_ 78 3 ND
2y 5m 0.41 1.18 33 24/13 119 9 ND

17 0407885 d-TGA, VSD, PS 4yOm R 3y1Om 1.25 1.41 96 — 97 4 ND
4y 8m 0.40 1.30 37 24/13 116 5] ND

18 0118952 d-TGA, VSD, PS 2y4m R 3y 2m 157 1.48 94 45/25 1M1 6 ND
19 0326634 d-TGA, VSD, PS —_— ly 4m 1.18 1.27 84 —_ 78 5 ND
20 0418378 d-TGA, VSD, PS _— 6m 087 1.13 78 —_ 80 2 ND
21 0308527 d-TGA, VSD, PS _ 1im 1.33 1.33 93 —_ 87 5 ND

TGA=transposition of the great arteries; VSD=ventricular septal defect; PDA=patent ductus arteriosus;
PS=pulmonary stenosis; M=Mustard operation; R=Rastelli operation; C,=count ratio of the pulmonary ven-
tricle; C,=count ratio of the systemic ventricle; PVSP=pulmonary ventricular systolic pressure; PAP (S/m)=
pulmonary arterial pressure (systolic pressure [ mean pressure); SVSP=systemic ventricular systolic pressure;
SVEDP=systemic ventricular end-diastolic pressure; SVR=systemic atrioventricular valve regurgitation; ND=

not detected.
* cases associated with small VSD

& ohy v b ERERD L. HiOLHF—F
NMRE TR, AENMERHE T 11 mmHg L E
ALTRY, FTHAEEE CREEO=LHFH
FHLA2ETE DT

2. TGA I ®™
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%2l kv Rastelli #2445 TdH o7 AT
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temic ventricle & 4 IC RIRREERIHEH s 2.
Mustard #ii%#] (Case 12, 13) & Rastelli 4
%45 (Case 14, 15) # H#k4 5 &, Mustard #iy

#%Fcix, pulmonary ventricle G 5 fRH2EHY
EERKENELHEHEh, BFor vy v R
¥ i. —7, Rastelli #fftefcix, #Hamicit
L pulmonary ventricle T % fEHIFHALEE DO
Hiix, FHRICHEL Lieds, 2ol o BER
Mustard #ffiC eRZBEWEZ o7z, - i o
2 )y LAEREEATER» o7 HROLE T
—F VB E T, Mustard #i%45 <12 PEE O
i E, Rastelli #7445 T XEREE o BfighiRpAE
2ED, 7oA Tk Mustard fifEFlIcs W T
SRFHEALE Fdiz. Mustard fiie o 15
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Fig. 2. Mpyocardial images in a patient with TGA (I), before and after Mustard operation.

Prominent visualization of the systemic ventricle and mild visualization of the pulmonary ventricle
are seen in the pre- and post-operative images. An increased lung uptake of thallium is noted in
the post-operative image. ED =end-diastole

Fig. 3. Myocardial images in a patient with TGA (II) after Mustard operation.
Dilatation of the systemic ventricle and an increased lung uptake of thallium are noted. Pulmonary
ventricular visualization is moderate.
ED =end-diastole; ES=end-systole
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Antero-posterior view Lateral view

Fig. 4. Retrograde right ventriculograms in the same patient as in Fig. 3.
Tricuspid valve regurgitation (Grade III) is seen.

pre op
post op
ED ES
Fig. 5. Mpyocardial images with a patient with TGA (II), before and after Rastelli opera-

tion.
Marked regression of an anatomical right ventricular thallium uptake is seen 12 months after surgery.
Abbreviations are the same as in Fig. 3.
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pre op

post op

ED ES

Fig. 6. Myocardial images in a patient with TGA (III), before and after Rastelli operation.
Marked regression of an anatomical right ventricular thallium uptake is seen 10 months after surgery.
ED =end-diastole; ES=end-diastole

Fig. 7. Myocardial images in a patient with TGA (III) after Rastelli operation.
An increased thallium uptake in the pulmonary ventricle is seen.
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A
Ce n=13
r=0.98
1.00F ¥=158x10"%x-0.19
A
o.50f
O TGA & IVS
® TGA & IVS, PDA
O TGA-VSD
A TGA-VSD-PS
[o] 1

L
50 100
Pressure (mmHg)

Fig. 8. Correlation between thallium activity
and systolic pressure of the pulmonary ventricle
in the preoperative group.

IVS=intact ventricular septum. Other abbrevia-
tions are the same as in Table 2.

#] (Case 13) o .MHA 2 — ¥ & BITHEEER
FiR %z h2h Figs. 3, 4 iz57 L, Rastelli Fiif
&7 o IJER] (Case 14) OHfFHT - i8R 0 L A
#2—v% Fig. 5 Rl Z0EFIET 5
EnAZREATHIL, FAE L conduit ORICRIT 5
FEEIZXDLDTHo Tz

3. TGA III &

TGA III #6iH, WEEA3IFZVTHY
Rastelli F#5% 4T - 7=5EH (Case 16~18) <&
-7z, Case 17 offigi e 10 s HoA 4 —¥
% Fig. 6 |Z573. i » pulmonary ventricle
ThBABEOHMMIFRICHE M L. = 0iEF]
DHF—F MRE TiE, HEEYIEG W 9
mmHg Ik v f7# 37 mmHg &L Tk, —
# Rastelli #71% 10 » B ¢, conduit valve OF
Rib &R LIcER] (Case 17) oilffiq 2 —V%
Fig. 7 iZ®R L. O 4 # —¥ TiF, pulmo-
nary ventricle Tb 35 DEHLEHBED S

n=13
Cpj r=083
¥=1.83X10"2x—0.33

1.00r

0.50F

O TGA I Mustard op

® TGA I Mustard op
(residual small VSD)

8 TGA I Mustard op
O TGA I Rastelli op
A TGA II Rastelli op
A TGA II Rastelli op
(Conduit valve calcification)
o 1 1
50 100

Pressure (mmHg)

Fig. 9. Correlation between thallium activity
and systolic pressure of the pulmonary ventricle
in the postoperative group.

Abbreviations are the same as in Table 1 and
Table 2.

h, ODHF—FAFTRTid conduit valve iZX
3 [E#zE 52 mmHg, A =IHERIE X 96 mmHg
Thole. ZOEFITE, =oBRFBHEHFTITDL
iz

4. EEHFERE

Fig. 1 iz;r L= Fkicx v, Cp, Cs, C/press
R, ERHFMET- .

#inil 13 iz v T, pulmonary ventricle
b BIELIFESERED Y v bE Cp BT 3
¥, TGA I Bz, TGA II #, III BlizhL
BfETH Y (p<0.001), —% TGA IT #i III
BofcRERALR P, TGA 1 216 4]
o T, BRERFEREEHEIFITR, bR
whlickk L Cp 3EEETR Lic. EENFENE
FoIMEHEL Cp L otElix r=098 Tbh-
7= (Fig. 8).

Rz LT, TGA #i#% 13 o Cp ZHBL
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Cpors r KK ! N.Sq
Press | T r—XXx—
(x1072)
140
[o]
1.20F
1.00F 1
0.80F P
@ anatomical LV
O anatomical RV
0.60F xxx P<0.001
X n=20 n=13 n=8 n=5
[o]
Control Pre op. Mustar op. Rastelli op.

Fig. 10. Comparison of corrected thallium ac-
tivity among four groups.

N.S.=not significant; LV=Ileft ventricle; RV=
right ventricle; Press=systolic pressure.

7z. Mustard #f5#% I3 =0E, Rastelli
itk c i BEIENAEEO 1y v e T, Cp
& pulmonary ventricle % Hi#+ 5 &, r=0.83
LA L Twie (Fig. 9).

—7%, Cs £/ix Cp &2 nLOEOIKEHIET
#: L7z Cs/press (corrected thallium activity) %
TGA %7, Mustard #77%, Rastelli ffffgi Lt
Rz oW Tk L7z (Fig. 10). Mustard it
RRIB L Hik+ 5 & Cs/press 38Xt Cp/press
LLEEBEQPIET 2R LR (p<0.001). &5 i
Mustard fiftk ofg#liAE L TGA HipioM
HEmAzEoBicbRAKOEELZED £ (P<
0.001). —%, Rastelli #§#4 o systemic ventricle
Th BN EEIRES X0 TGA fifai L b
LENR o725, pulmonary ventricle Th 5
FRHIFERAZXF U Rastelli ik o fHIFHI AR
iz L, Cs/press 3EWHRIC S » 2.

TGA #§#&I2 313 5 systemic ventricle DFE=E
HHFOEAERE & Cs/press L. EER
Wik W 5 fEHI ik Cs/press ZET L7,

KRFEALOLHA A=V

Z
Press
(x10723)
1.00F o °
o
0.75F 8
o o
0.50F
o
Control (LV)
0.25F O Mustard op
® Rastelli op
[o]
(o] 1 I m NV (sellers)

Fig. 11. Corrected thallium uptake and degree
of systemic atrioventricular valve regurgitation.

Shaded area indicates mean value =+ SD in the
control group. Abbreviations are the same as in Fig. 10.

FDEEE & Cs/press & OfITid B S 222 {EHA]
Ao nsh -7z (Fig. 11).

5. R—EBIOWET - Wik B S
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0O TGA I Rastelli
o A TGA H Rastelli
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[ ]
o I )
50
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Fig. 12. Changes of ventricular thallium up-
take and systolic ventricular pressure before
and after surgery.

Abbreviations are the same as in Fig. 10.
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