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Summary

To evaluate the pulmonary extravascular space in patients with congenital heart disease, lung
uptake of thallium-201 (T1-201) was quantitatively studied. A total of 50 T1-201 imagings were per-
formed in 33 patients with total anomalous pulmonary venous connection (TAPVC); 4 preopera-
tively, 22 postoperatively in the early stage (within 6 months), and 24 in the late stage (7 months or
later). The images consisted of 17 supracardiac TAPVC (type-1), 13 paracardiac (type-II) and 3
infracardiac (type-I1I).

In patients with tetralogy of Fallot (T/F), T1-201 imaging was performed 15 times preoperatively,
12 in the early stage and 15 in the late stage, postoperatively. Furthermore, 29 patients with ventricular
septal defect (VSD) or patent ductus arteriosus (PDA) were also studied preoperatively, and 21 in the
late postoperative stage. Twenty-five patients with arrhythmias or a history of Kawasaki disease
without perfusion defects were studied on T1-201 myocardial imaging.

Lung uptake of T1-201 was analyzed with a computer using the anterior image of the chest, and
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the average count ratio of the right lung (P) to the left ventricular wall (V) was calculated. P/LV
values were compared between the patients before and after surgery, and differences in anatomical
types in TAPVC were also evaluated.

In TAPVC, P/LV values decreased gradually in the postoperative state, but were significantly
higher than those of controls even in the late stage. In the late postoperative stage, type-I TAPVC
had significantly higher P/LV values than those of type-II.

In T/F, the P/LV values were significantly higher in the postoperative state than in the preopera-
tive state, even in the late stage. In the VSD or PDA group, the P/LV value decreased to the normal
level in the postoperative state and was significantly lower than that in the preoperative state.

It was considered that in TAPVC, the pulmonary extravascular space was large, even in the late
postoperative stage, and this may be a sign of pulmonary congestion due to intrapulmonary vascular
damage in utero. In T/F, scanty pulmonary vascular beds in the preoperative state were perfused with
increased pulmonary blood flow postoperatively. Therefore, postoperative increases in pulmonary blood
flow may be responsible for the increased pulmonary extravascular space.
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Table 1. Study subjects
EFLC®HIC
Pre Post op
£ ) v n-201 (LLTF TL-201) offi~o £85Iz, %P 6m Tm<
A BWTIIEBIRE R CMEREE, 8 TAPVC
AELTE &2+ BHEGITH < %D, EBHART ) |
: supracardiac 17 3 11 13
GC’Bi‘%?ﬁ'ﬂ‘% TEBmoh TN B, JhRick II: paracardiac 13 1 8 11
WT HERMEREBEOREF T, OHNEEMRTHRIC III : infracardiac 3 3
BWT TI-201 offi~DEFEI LTS 522 L2134 T/F 15 12 15
BN TW3BEY. Zhidfiici i 20852 <—x,
VSD, PDA 29 21

F I IE R R R— 2~ TI1-201 o LA

LB&RLEZ N, BRAICI#m & KL T
WBEEZLR TN BLS,

S, 7/ —EHERENERD > b, i
&34 2 & BE WiRiiERERES (TAPVC)
&, MlFEOBLRH b5 REHREETH S
7 7 u—m#gg (T/F) Lotz HLcLT,
EREEREERELRETH 5 L0EPRKRIE
(VSD) & X U'BIAREFE (PDA) 0iEf 2 &
T, TI-201 offi~0HER & ERAICFHE L,
BiLfitticB i 280k, EhmBoBIco &R
L.

TAPVC=total anomalous pulmonary venous con-
nection; T/F =tetralogy of Fallot; VSD =ventricular
septal defect; PDA=patent ductus arteriosus; m=
month.

ol E

Watstsriz Table 1 o5R+ 2L Th 3.

1. TAPVC o 33flicxt L T, HE~S50ED
T1-201 A 2 =D v 7 &fFlhe otc. fEEIFRSE
T OB 23 17 61, BB 23 13 51, Lok
BA3FTHY, #Hiai46l, #i% 6 » ALLROWH
BREH 224, 1% 7 » A LA OHTEIER 24 41
THoiz.

2. T/F 3B6BHAREAG &L > B, EEASH
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R BIAR BRI T 25 3 561 2 B4 Lic, DWEE
BEART 15 B, fitREA 12 4, fAiikiEbE 15 6
Th o7z

3. VSD, PDA X, #ifi29 41, #hitkikm
21 iz > W THRE L7z

Pl EogEfoR iz, TI200 f 2—v v 7T
DFFEEDOHD 5 203 E ENTWR .

40 L LT, MmATEBICBRE 2RO T,
T1-201 2 — 2 v 7T EBLG I RERKXIE & 3
9 72 W IR S ANEEAR 72 & 0 25 il & v iz

bzl &

TL201 4 2 — v v 703, Hkr Yooz 1-
2 MBq/kg #3: L7, Ohio Nuclear Y4105 7
veh AT ERG, 15 5% ik L Eifo
4 #—Y %, DEC GAMMA-11, %7 DEC
PDP 11-30 CHLEEL 7z. FHini# coRREA
o izl s, TL-201 oLMig~DOH D A H D
SO R NI B2, BOE (ROI) %
AR (LV) B8 X0 & B & 4o B TFis
ICHEE L, KFHIE UCAHTHE (P) LAESEH b
CBITBEZ b OEHHY v ol (P
LV) z&EH LT, T1201 ofifi~Ef & E ity
I FFAIG L7z

P/LV offi # £ K BEECH W T, iR
), EBERE I > W TR L. TAPVC
TlEZ OFFFENIC X 2558 IC> VW T L e T
WEt L, —#ofEflic>nTiE, %o P/LV o
fiti % T1201 1 2 — > 7 QLRI 4 53K D
B LERON T M (R/L) Lt L
7.

& ES

RERRIER 2 BR T 5.

1. TAPVC

D RO T, i A _BIGEIR o BAZE 2 3k
L7ziEf. #it 1 » A< T1-201 ofifi~oH b A
Bid—BARTF L7223, &S » A<k, Fickk
JiliF ~ o EE OHERE H b s (Fig. 1)

FRMLEBONi & )V g h g A=V T

Fig. 1. TI-201 imagings of a patient with supra-
cardiac TAPVC which developed right upper
pulmonary vein obstruction after surgery.

Preoperative pulmonary uptake of T1-201 (P/LV =
0.66: top) decreased one month after surgery (P/LV =
0.58: middle), but it increased 5 months later (bottom),
especially in the right upper lung.
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Fig. 2. TI-201 imaging of a patient with infra-
cardiac TAPVC.

Pulmonary uptake of TI1-201 was marked one
month after surgery (P/LV=0.63).

P/LV=count ratio of the right lung to the left
ventricular wall.

2) T oMEL s ATO A 2 — 2 &R
3. T1-201 Dffi~DERHImD THERA bR
% (Fig. 2).

3) BB OHEL s A L LETDOL A=Y
Th5. TI-201 offi~0ERIFHHE 1FETIHE
FLTw3 (Fig. 3).

2. T/F

fiial, ANEREH, fFEEREICs 5 TI-201

v 2

Fig. 3. TI1-201 imagings of a patient with paracardiac

A4 A =T TR, fiffiL v #iRicisvwT TI-201 o
Jili~ DEEFE T FEE T - 72 (Fig. 4).

3. REtAlEOKRE

PILV ofiz %R ER > W TR L 2.
TAPVC iz, iRz b b5 A, BB VTy,
P/LV off 3%t BBEE (0.359+0.069 : mean+1SD)
XV EECHEE T, R Ui P/
LV 3K T+ %25, KR L LU THBREX D EVE
w7z (0.578+0.062, 0.483+0.068) (Fig. 5).
7, TAPVC o figfi|2# Al X 2 HE i >\ T
Wit Lic & 25, fiffeRMicid FORR 235 b &
W PILV offizsrL, RO &0 o R
CEAEEZRD D o 223 (0.587+0.059 vs
0.543+0.045), Fliteigh@miicid, OB ok 2
PRLEE X v P/ILV off 3 EFZicE» - 12
(0.513+0.067 vs 0.446--0.050) (Fig. 6). 744
2By 5 PILV & R/L % 32 flics Tt L
relza, r=0701 o BiFRECHEREL
7z (Fig. 7). —%, T/F <k, P/LV Zfifiic i
WO IR & D IR o fr (0.317+0.095) 2571
by, RV CTIRARTE VEEIRER L, HiF
BRI, ATEERE L LB L VEE AR L
7z (0.446+0.078, 0.431+0.081) (Fig. 8).

VSD, PDA iz, flnifl<ix P/LV a5 iRet
X VEEER L, @Bt er 2+ 56T

TAPVC.

P/LV value (0.61: one month postop, left) decreased one year and 7 months after surgery

(P/LV=0.45, right).
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Fig. 4. TI-201 imagings of a patient with tetr

FERMEIIRBONZ VI A A=V T

s

alogy of Fallot.

Pulmonary uptake of T1-201 (left: preop P/LV=0.37) increased one month postoperatively (right:

P/LV=0.52).
P <0.001 :
P/LV | P < 0.001
P < 0.01
(o]
06 g I g I cgJ
- BlZ
& B
04} I s
(o]
02f @
n=25 n=4 n=22 n=24

control pre op. EPO LPO

Fig. 5. Comparisons of the P/LV values of con-
trols and those of patients with TAPVC.

EPO =early postoperative stage; LPO=Ilate post-
operative stage.

<, RIS REE L 2 E R UE £ TR T A%
bhiz (Fig. 9).

1 %

TI1-201 offi~DHER T, MOMEI 2 < — =
DRESIEARASH, BRCITFEEMm & KLk
BLEnTVAELY. BREERD S bERE
#reHEL, BOMEUOAL2EETSIILODBLE
g KR LIRS B O RER] <1k, fliaticiz P/

N.S. P <0.05
P/LV P < 0.01 :
P <0.01
o 1
0.6} Eﬁ - B 8
5 i1 E{o
© ¢l 81
0.4 F S L
0.2F
n=11 n=8 n=3 n=13 n=11
I I )i I |
EPO LPO

Fig. 6. The P/LV values in each anatomical
type of TAPVC.

In the late postoperative stage, the P/LV value was
significantly higher in patients with the supracardiac
type than in those with the paracardiac type. Bar
shows the normal range of the controls (mean+SD).

LV @&l 257 L7, #iicid EFECIET
L, EEREEROWE L L—F LY. TAPVC o
FEFHZ B W T, AN EEOMEm 22 L, i
FLE 242 HE 0% <, PILV 3o TEWE
BoR LTz E7o, I TiER 0 BHZES:
RN LIBlE, WROZ LR E, BRI
B S 2T <, MiEMLE 23R L 741z 3
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P/LV
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0.4}
Y =0.363X + 0.339
R=0.701

0.2 P < 0.001
n=32

0 1 1 1 1
0.2 0.4 0.6 0.8 R/L

Fig. 7. Correlation between the P/LV and R/L
in patients with postoperative TAPVC.

R/L=count ratio of the right ventricle/left ven-
tricle in the left anterior oblique image.

P/LV P < 0.01
P < 0.01
' N.S. |
0.6} ' '
5]
s %DI B 1
4 ] R )
&I o 91
0.2} gl °
n=15 n=12 n.=15

pre op. EPO LPO

Fig. 8. Comparison of the P/LV values in pa-
tients with T/F.

The P/LV increased postoperatively and was
significantly higher than those of controls.

WTbh, PILV iffitgs 2 v BHificbizhEmny
E#R L. Zhitx TAPVC oEf<iz, +T
CHRANIZRBWT, FiNOB#BRPY v ERB X
UHist OBARRICEEZ4AEC TR Y, itk s
WTHLZDEERLZY)EHMICEEFEL TV 57
%, PILV BNEREEETCERTFLEVEEZE Z bh
710 ofiFROEEORE R, TAPVC o
BEIFEREIC X VRS LEZ bR, BERE»S
LbFRERBT LS, FTLEEIZBY TR LEE
ThHY, ROTEDEE BT, BOER
KEBWTIRETHS LEL L. SEIORKRIT

P/LV
P <0.01
—
08} o
o
8
o
0.6} S
& I
04F g | s

0.2t

n=29 n=21
L 1

pre op. post op.

Fig. 9. Comparison of the P/LV in VSD or PDA.
The P/LV decreased to the normal level post-
operatively.

X, WEEESIC VT OB EOER X v
FREicEmW PILV offizRrl, LOBEEEEL
R L, ifRoOMBL A RYMEET b0
tExbhk. TI201 4 2—Y o FicBWVWT,
FEEAR I+ 5k LT RIL B»FHT
HBHHRY, PILV 13 R/L LRFRHEBERL,
ELEOBERA B W CHBLAEETH B

LRI & h Tz,

—7, T/F EF T, —&icOREERRTIZIX
B bR 3 L TR Y, MiLEROFEELRRE
BlaLnwicw, PILV 33 BE & v I8E 2R+
Micdh 5 LE X N2, X, Hdct
EHEXERE TAEER L TW it smks
LWL R~ B Z Lz b, HERRH 28
THIfLERBIEA L, BIML i cEETE 5
FORBRBETCERMOMEFE N AR—2NKEL,
PILV ofEdE< ks bnEx bhie.

PEoz L, VSD, PDA #cix P/LV i34
ACEE 2R T2, WRICREFRECETFTT20
izxt L, TAPVC, T/F cia#figticBnTid e b
i PILV 3 B#E L W EfE &R L. Lo Ligas
b, MHEIBNWTEORERZRE L LDLEELD
n3. bbb, TAPVC TiaN» LIFEEL
BRI % DREES R IC L BEFELTE D, K
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B & BB ZOER 2R & RVWEE
Th, i) REICKATHEBILAFRFEL TV
tEx N, T/F T, #H%oRmEosEmn
2, e BMENAR—2DIERE T2 HT
boltEZxbhT.

B #

T1-201 Offi~D#EH & ERAICIHET 5 = &
ik, EREDERICRBY LNEEITRIRD
oMENZR—20KE S, TRbOLMBMLD
BEXFE L. z0kkE, VSD, PDA g#<Ti,
WRTICEEE T & - i~ DR, 1R, AR
ETL, E¥EETRLE. Zhiextt, TAPVC
Tk, TI-201 offi~0£RZ, HEICEHRTEL
VIET+5b00, BEHIZEBWTHRRELY
FREIREL, EUEBROFIEERE X VEET
Hote. Zhix TAPVC oiEF <, BRHX
VHEETIHAREROBEESERFL TS LD
LExbohk. k72, TF ©ix, iR ifianL
Y T1-201 offi~DERFIIFHL 2D, TTEZ LW
LR ~ DM AR M 57 EXL
hiz.
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