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Chest Roentgenogram in Early Stage After Total Correction
of Tetralogy of Fallot

Shizuo Morimoto
Department of Radiology, Osaka University Medical School

Research Code No. : 507

Key Words : Postoperative chest roentgenogram, Tetralogy of
Fallot, Lung edema

Supine chest roentgenograms taken in early stage after total correction of tetralogy of Fallot were
evaluated in 61 cases. The most characteristic change in cardiovascular silhouette was dipping of the
cardiac apex. Another change in cardiovascular silhouette was filling of right ventricular outflow tract
and pulmonary arterial segment. These changes synchronized with improvement of patient’s
haemodynamic status. Congestive heart failure occurred simultaneously or after dipping of the cardiac
apex.

One of the most important complications was pulmonary edema. In cases with either pulmonary
edema due to overhydration, myocardial infarction, or cardiac arrest, cardiac shadows did not increase,
but in cases with either digitalis intoxication or residual left-to-right shunt, cardiac shadows increased.

In cases with unknown cause, pulmonary edema preceded dipping of the cardiac apex with no
evidence of certain enlargement of the cardiac size, but pulmonary edema followed dipping of the

cardiac apex with marked enlargement of the cardiac size.
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fiKEOXEATR & LT, MPABRCUEA
#M8 (perihilar hoziness) ®&ELH 7 A4 A
v (peribronchial cutting), 2V # 3 2 RE¥
(ground-glass shadow), #ilZE#: & 8 (acinar
shodow), WM& (bot’s wing shadow), Kerley
DA ER D BT,

il » MERREOHE & L€, SEH M-S0, b
WwEzaE, Mgk, BTN, RREF O
X, FRESKL L 2RBdi, 203 b, KM
ik, o0y 5 & TR 4 S (micro-
atelectasis) & b\ 5 N E MR E X FI L, 7T
FBRREIRCE <, BT b AET R
TR BT, BEBEIMEROHEELYRL,
i P98 ¢ 13— air-bronchogrom # 3 5 & &
0% <, EFEBRROEZEALET2HE LT3,
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1) DXMEREOERHZEL

DARMERY OERNEIE KFITH &, a)
RO TRE (apical dipping), b) &4 2 5 DEM
DB B B\ L& (filling of right ventricular
outflow tract and pulmonary arterial segment),
c) L oK (cardiac enlargement) @ 3 /&
DEY BIFbhB, ST RO TR, &3,
DERO THE ) ORFEAANOEER S,

a) LERDO TR

49014361 (87.8%) T@dle, HBRFHII,
FWMYBAELIRBLLE ORA T, FEE3.3+
2.6/ TH ot RO THEO HBERH & fiTgE
BEDOBRE RS L, EPREHEZAHS AL
AD3MFITIE, #2.8+1.6KB1, 6 HL kD15
FITIL, B4.4+2. HFH LR O TEIHE L.

AAEZHMRELMIE FE g2

MEOLMEEOEELXRTIOL L TEE
Fa — THERRLED Y, ThELRTRD
HBERHOBEREL AL (Fig. 1, MiZo i,
FWIEDHB (r=0.32, p<0.05) MEHhi,
49 6 Bl (12.2%) TIRLEDOTEIRRE bR
ithhote, 6615 3BT, AR BEICOd g
EERE o0,

b) %% 2 SOMaMOFEA B 5\ Lz
4901h38H (77.1%) TR, HERHILE
1ABE»HHEIZFA T, FHE3.6£2.3KA T
Hotc, Thb3BGIDEENH BN OFKR G
PERE, RSB D 2 8 FI(21%), -t F+HtH
2561 (66%), A& A LHghiRS6EH 5 F
(13%)THol., EHf 2 5Bt Bd otk
1140, JwmEIERD % 4 61 (36%) < v 6

Day"

il

-

=(),32
< 0.05

Onset of

apical dipging n=43

—= M W 4= oo @ =~ @ @

1 2 3 4 5 6 1 7 13 W 15 Day
Duration of endotracheal intubation
Fig. 1 Relationship between duration of endotra-
cheal intubation and onset of apical dipping

Day
il
r=0.52
P<0.005 —
(n=36)
Onset of filling L -
of right ventricular
outflow tract
and| pulmonary

arterial segment

— M ot &= o En — EB @

T4 3 % 5 5 1 8 Dy
Onset of apical dipping
Fig. 2 Relationship between onset of apical dip-
ping and onset of filling out of right ventricular
outflow tract and pulmonary artevial segment



FEAI594F 8 A25H

B 6 #1(55%), ALMmEMSALHMBIRAER 161
(9%)THotc. Hib, EF25ELERD
BlE o hE@Bdleh-cfl & o, =
BB ORI L A HBOELXRDILI T,

RO TR R LI43fCix, 3661 (83.7%)
wEE 2 BOEYRDICS, LROTHRLEES
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Fig. 3 Four year old boy.

A) Pre-operative supine chest roentgenogram
shows laterally pointing cardiac apex (arrow).

B) Supine chest roentgenogram on the second
postoperative day.

Dipping of the cardiac apex (arrow), and
filling of the right ventricular outflow tract and
pulmonary arterial segment (arrow head) are
demonstrated. Cardiac enlargement is not pres-
ent.

1071—(39)

2 BoZho HBEREY 25 & (Fig. 2), EoH
BI& i (r=0.52, p=0.005),

¥, BRI RD IR o,
IFiefEAZ =T,

E#1

43% B8 (Fig. 3). FHx, LE-FEcIEEAS
it e, OISy 12 X BAEWR KM T
bhl, FRRTROAGENEZEEL0.46T,
P& O MBIRFHSF A& RO, WX EIME
MFE & RBBEBEAE YR LY, BE2HBX
ERREBREELEEF = - 7 EEF S L,
X e, £2RA0XHEE (Fig 3A)
<, 780 (Fig. 3B) It L TLARDO TR & E5E 2
SOBRECHENRD LIS, LEFOXE XX
Ebbizs\,

o) DEFOEK

496R306 (61.2%) Iciaie, DEFOBKL
R LICEADEIG BB EEICAD & (Fig

Cases ||
- [ = Cases without cardiac enlargement
@i = Cases with cardiac enlargement
40

123456

Postoperative period
Fig. 4 Number of cases with cardiac enlargement
according to postoperative period
*Each peak represents total number of chest
roentgenograms
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), MYUBE»BE LW LE6HRE T A
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Tl o iBIEL Pl W CLEEOR K230
o, FRTRICHBIRREL R LAENESE
0. T ETHh - 71281 TI % D 6 F1(50%) i,
E I fEIRFPARA L CHER SR THTRED
661 (86%) wLEEOMANRRE SR, b,
FEBIRR ARG X b AL % 4 Ui,
XY BRLLBEFEOBANRR L,

DRO TR DM O, kS,
DEEDOBAE R LI306IRLRO FREYRL
F2THNTDNT, DROTHEE ODREHE LD HE
Rk X ORE & OBE (Table 1), X bHicfgk
FFREORE L OBRERN L, LDBREOHAN
DROTREOHBELIICAbh- D, RO
b0, LD DI, BIZ A, B, CRBEE LT,

Table 1 Grade and onset of cardiac enlargement

Group A Group B Group C

Grade 1 4 14 11 29

Grade I 0 1 10 11
4 15 21 40

Group A ! Cardiac enlargement preceded apical dipping

Group B : Cardiac enlargement occured simultanecusly with apical dipping
Group C : Cardiac enlargement followed apical dipping

Grade I:Mild cardiac enlargement

Grade I Modevate to marked cardiac enlargement

HRESEHHRY <HE 55448 g2

Fig. 5 Mild cardiac enlargement with pleural
effusion appeared simultaneously with dipping of
the cardiac apex (Grade I, Group B). Two year
old girl.

A) Pre-operative A-P chest rentgenogram.

B) A-P chest roentgenogram taken on the Sth
postoperative day shows a mild cardiac enlarge-
ment. The cardiac apex is now directed down-
wards. Pleural effusion is present (arrow).

AFE4 01, BEISHI, CH2PITH -7 (E40
). LEEOMKOBER, ThIBEDLD L
B e LB L 0151, Grade I, Grade 11
&L, &4 DMAFI% Fig. 5, 6ic/xL7-, Fig.
5t Grade I, Group B ##l, Fig. 6 i Grade 1I,
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Fig. 6 Marked cardiac enlargement with pleural
effusion appeared after dipping of the cardiac
apex (Grade II, Group C). Three year old girl.

A) Pre-operative A-P chest roentgenogram.

B) A-P chest roentgenogram taken on the
second postoperative day shows the cardiac apex
directed downward to a greater degree than Fig.
6A. The mediastinal shadow shows marked
widening (arrowhead). Endotraceal tube was
extubated on the same day.

C) A-P chest roentgenogram taken on the 6th
postoperative day shows a mamked cardiac en-
largement and pleural effusion(arrow).

Group CHEfITH 5, 40T, Grade 11329
B1(72.5%), Grade 11121161 (27.5%) TH - .
DEFEOMAORE o HBE Y 205 &,

1073—(41)

Grade 1Ci%, AR 44, BHR1461, CEELIBIC
Hotz, Grade II i3, ABOH, BEEL1GI, C
FLHITH -7, BAKFEOEHH, LR
DRI THB &, ARES0, BR40%, CHE62%%T
EFMICEEER L, LBRERKOBE 23
&, Grade I Ti335%, Grade II Ti291% < Grade
1 iz% -7,

2) fkiE

RER61GIH 146 (22.9%) WCHE~1T[E D ik &
#iRsiz (Table 2), Ffpid 150 H455; (B
9.18%) T, 2T F vy 22Ty e FifgH
fibh Ty, 26 CTHIRERFLEH LT e,

JfiKIE & OIS oA & OBIRIE, LEEDHE
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Fig. 7 Lung edema with cardiac enlargement.
Case 4, H.K,, three year old boy.

The reconstruction of the right ventricular
outflow tract was performed. The ratio of peak
right ventricular to left ventricular pressure dur-
ing operation was 0.85. On the 3rd postoperative
day, he recoverd gradually. But on the 9th pos-
toperative day, following extubation, cardiac
insufficiency, pneumonia and haemorrhagic ten-
dency developed. Intracardiac left-to-right shunt
was confirmed by means of dye dilution method.

A) Pre-operative supine chest rentgenogram.

B) Chest roentgenogram taken on the 8th
postoperative day shows cardiac apex directed
downward to a greater degree than seen in Fig.
7A. Pulmonary arterial segment is filled.

C) Chest roentgenogram taken on the 20th
postoperative day shows cardiac enlargement,
perihilar haze in the right lung, and homogeneous
density in the left lung. Peneumopericardium
(arrow) due to re-opened sternotomy (arro-
whead) is revealed.

Table 2 Clinical and radiological manifestations of lung edema
Onset of

Com A sm MEsm Duim  oap o e e
LY. 45 Fr 92 5 oot e diging () Consolidation, Kerley's A lines
2. TK. 2 M 1 1 ho;ga&ion 2:2:‘:9‘”““; (=) Extensive perihilar haziness***
3.8T. 4 F 2 2 orost. sk dbpkg (=) White outt¥->Perihlar haziness
4. HK. 3 M 2 3 %e:a-tion ﬁleclippiqg (=) Extensive perihilar haziness

39 18+ V.S.D «it :ple ook 4 Perihilar haziness -)-E::‘;sov::\rirg:
5. K.M. 1 M 1 1 o i mdm y +) Extensive perihilar haziness
8 2+t ﬁ:;.renczg:nn of :p.ﬂgl ppirg (=) Blat's wing shadow <=White out
6.KC. 13 F 5 1 e tion (=) Perihilar haziness
7.05. 5 M 1 3 Unknown zfgf dooig (=) Peribilar haziness
8. O.N. 3 F 4 3 Unknown :p?;l ipping (#) Perihilar haziness
9.TM. 12 F 8 3 Unknown m dopine () Perihilar haziness
Nl 8 M a 5 Uknown i () Ehacow n et rezness
n.T™M 2 2 Unknown ;M"f‘f‘dim; +) Confluent shadow, Kerley' A lines
5 2 Unknown aApfgl dipping () Caonfluent. shadow
12.KE. 29 F 3 3 Unknown ot e () Confluent, shadow
13. SE. 3 F 1 2 Unknown ;:sifc:fdippirqg (=) Perihilar haziness
14. 5.T. 4 F 1 1+ Unhkhawn = Extensive perihilar haziness,

Kerley's A lines »White out

% Female sk Male sk Ground-glass shadow extending from hila to middle lung field ¥ : Massive consolidation of all lung fields
¥« ¢ Residual ventricular septal defect + : Expired
Cardiac enlargement  (—) Mo cardiac enlargement (+) Mild cardiac enlargement  (4+) Moderate to marked cardiac enlargement
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Kxfhbiwb o 9E, BEOLEEOMAY
M5 b0 26, LEREOHMANELLLWVWHO
6 ETH -7,

ik EDFRER A S TH -7 Di3146IF 6
fl, ENQETH-Tc, FOHBEENRE1RA
D HEIRE T, LEPRRBRFICLS 16
(Fig. T X18A %, LEHHEECX 5 141 (Fig.
D TIRFAKERES 2 BRI T L, o 6@
T 1B»5b5H, FH2.20 THEEL . B8
R LHEER X OOEIESEI X BhhKE 6 BT
12, DEBEOBARRAD R, T¥F& ) AF
BLOEFRRIEEEC X AMKED 2 BT,
B o ainbEEoBAY -k,
fiKEORANRETH - 7cdb DX 8, EN
IEITH-Tec, TOHBERFHIE 1HRAH»HES
WH, FHEI.IEHET, 2H153H, FH2.9
AT&FERB LA, LE#a 3 RcHEREH b
7+, 2EITHREOHEK, 4 BITHEREAR -
7o,

fitiZkKHE & LR O TR, LEF 0K & OBGR
i KD RE AR TH - 7 8 Fldh 7 Tk
DFEZRRLI, 2D THOME 8 B OffiKE
DWT, FlKEE & ORO TRED BB, OEY
DEKXOEFER L UBE X L7z (Table 3).
fikKEALRD FTREOHBILERL > TROAID
D40, DEOLDLBETH T, ZOBRITLER
DO TEEOHBIICEL - TRERK 4 BTIRLER
X2 EITHARRET, 2ECTEEOHAERL
7o, DROTRELHICR bz 4 BITR, 26T
R OEEOB AR -, WHEO TR
KR oTRON AEOMAER2 Bab5 B

Table 3 Onset of lung edema with unknown cause
and cardiac enlargement

Cu'dulu: ::;.mr; preceded apical dEI(F:T;, followed apical Total
=) 2 o] 2
+ 2 0 2
(#) o] 4 4
Total 4 4 8

Cardisc enlargement | (=) [ No cardiac erlargement
(+) : Mild cardiac enlargement
{4#) : Moderate to marked cardiac enlargament

1075—C43)
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Fig. 8 Lung edema without cardiac enlargement.
Case 5, K.M., one year old boy.

A coronary artery was damaged during the
operation for reconstructing the right ventricular
outflow tract with pericardial patch and myocar-
dial infarction was caused.

A) Chest rentgenogram taken following the
operation shows perihilar haze.

B) Fifth postoperative day, chest roentgeno-
gram shows an improvement of lung edema.
Although the cardiac output remaied low, wean-
ing from the ventilator was started because arter-
ial gas data showed a gradual improvement.

RO TR HE - R EE L (Fig. 9).
DR THRZRBDIED - 1HE, OHEHEEINME
T LT 24BE R LI 3BT LT, DEEo



1076—(44)

BAEFHHRFSME H4us He s

9D
Fig 9 Lung edema with or without cardiac enlar-
gement, unknown cause. Case 11, T.M., one year
old girl.

Reconstruction of pulmonary artery with
Xenograft was performed in a patient with hypo-
plastic pulmonary artery of the left lung.

A) Pre-operative supine chest roentgenogram
shows a decreased lung vasculature more
pronounced on the left lung than on the right.
Arrow shows the laterally pointing cardiac apex.

B) Perihilar haze, Kerley’s A lines (arrow)
and pleural effusion (arrowhead) are shown.

C) Chest roentgenogram taken on the 3rd
postoperative day shows a dipping of the cardiac
apex (arrow). Lung edema in the right lung
resolved.

D) Lung edema developed again on the 5th
postoperative day accompanied with cardiac
enlargement.

BRERLhigh -7 (Fig 10).

3) I - HEFRAOHEE

a) SGEHIMIZ X %o (Fig. 11)

KEFEHI 76 (11.5%) 1ZE16E A L
7z, 16[EIF 6 Bl THERIE LD B\ X OE I AERS
L, 1EICTRIIhIEELRELE &, Fipid2
B b33k (EH13.45%) <, 2824, 3%
261, 204K 2 B, 30iXfR1HITH 7. FAERF
HIE 2H/A»SHEM4FA (FHE10.9%B) T
B i, Sl H R B P R E R
MR A T & o B AE [ % £ s - Ao 9 [,
EOHHEEREFLZ R LA 6ETH -, 16
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Fig. 10 Lung edema without cardiac enlargement,
unknown cause.
Case 14, S.T., four year old girl.
Following the artificial pulmonary artery 11B

reconstruction, foamlike bloody bronchial secre-
o
e

tion and generalized cutaneous edema were ob-
served. Chest roentgenogram shows patchy and
confluent densities in the perihilar areas. Kerley’
s A lines (arrow) are clearly shown. There is no
cardiac enlargement,

11A 11C
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11D

Fig. 11 Pulmonary consolidation associate with
hemoptysis. Case J.K. twenty-six year old
female.

Chest roentgenogram taken after massive tra-
cheal bleeding (A) shows homogeneous density
with air-bronchograms in the right middle and
lower lobes. The chest roentgenogram taken on
the next day (B) shows rapid resolution.

C) Right ventriculogram shows obstructed left
main pulmonary artery.

D) Aortogram shows obstructed right Blalock-
Taussig’s anastomosis and systemic-to-pulmonar-
y collateral vessels (arrow) to the left lung.

Eo&EEMD 5 L13ECHFCRERFEYLHE
Lic, RFEEBEIMELEYH L -IEXDOMEY
T, 4L, FEREEIES ) R LI ©11E,
FEXEAYIL Y 1B, ROTEIETH -7, &
BHICREMERRE M NER L., REEY
ORI IR RS b h, 2 B0 4 BCE
¥52.98) THRBLL,

76l 2 Bl CRELHFRE LTIV, [EEE
RHOHMARRE L, SEHMEEET S
DELTRELZHIROFEOBE * Rz, iEH K.
U. (32m%) T, E77r v 7« 272y e F
ATz Tk Y, HREEIREHSEZBIR,
HEEFRREHAR 7 & D P TERA~DEIfTE L LTHL

BAEFHSHAFSME BUE B S

iEER R LI, ERESZBIRCBEOLEY
FTODRTH -7, ZoOfTiE, SEHMOED
K&l X 4 ©, ZERBGFIRERD & &R E w3
AERHHLERBEIHEBR L, KEXEREY
BT LTEEREZ L oM AR I hi,

fES ] K. 265%) (Fig. 11)T13, ZRHEIR A

|A

Fig. 12 Atelectasis. Two year old girl.

Chest roentgenogram taken on the lst pos-
toperative day (A) shows segmentally distribut-
ed homogeneous density. Air-bronchograms are
revealed (arrow).

Chest roentgenogram on the 6th postoperative
day (B) shows the same homogeneous shadow in
the both lower lung fields (arrow) and another
subsegmental atelectasis in the left upper lung
field (arrow).

12A

12B
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P cRAZE L, Affickit 57RO FETEN
Thote, GMBIRBERICEL, H7 5y 7
£y EFIC X B EHREIBIIR O FE & R iz hifh
D EIFTHILED e dy Tz,

LAaLl, ZofitciRESEHmcELTEELT
EifcRFEENHE L., Tihbb, Zohb

P
,h A i -
S

par

13B
Fig. 13 Pulmonary hyperinflation. Case K.M., one
year old boy. Same patient as Fig. 8.

Chest roentgenogram on the 2nd postoperative
day (A) shows hypertranslucency and overin-
flation of the right lung. Homogeneous density
with air-bronchograms (large arrow) and focal
hypertranslucent areas (small arrow) are shown
in the left lower lung field.

Chest roentgenogram taken one day before (B)
shows perihilar interstitial densities due to inter-
stitial edema.
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O 2 PITIRMEEY CHR LR E L BIROFS &%
R LTeEL & BEBRE O MBI I3 —F L kb
fo. MoBITE, MEREDOBRKEZ B o8B
B e iR VR T s - e,

b) f& 53 B —4F w Bl B ¢ & S B (micro-
atelectasis) (Fig. 12)

Fib Rt S AT 1461 (23.0%) @b bht,
HALXAETHE 2 41, & THE1260CKE it Bic
HRLE, REXEIEINGEIGRE (FHE
4.4BA) T, 1256 H (E¥3.4H) T4
Ute, BHEPPI RIS O PR 38 2 - 7,

c) fi:@fzsE (Fig. 13)

— it B X TE R O BREE A 5 61 (8.2%)
AT ElFEd T (Table 4). Fiintd 1525 3
B, P2 A TH o1, FERIKEF - — 71
BRACRRE L, FAERILES 2 5% A 2> 225K
A, SFYHES AR A TH -7z, FET Lic 1 flx ey
T, 182548 GEH2.18) T&HE L, —
4 iIC A BTN 26 2 o e DI D 2.5 5\~ L F I
CHEBETHZ &b b -Te, IBEED BRI %ET
DRHICHEY L clIf X fRg T3, 2ECRER
RaeRod, 2ECRERnCtEr > BB,
2 EIChiKE, 16 CESEL RS,

&) MEkEm% (Fig. 14

MBS PERT 28 0% 4 7 (6.6%) W FHAE U7z, FRAEIE
13 A H 385 B T, LA EIc B b,
AL IFITT v T v A L¥BELicH (Fig
14) o 3FITHHBORESRESTH v EHIRIE
FHIRFRETE k-,

e) HETEmiZe (Fig. 15)

Table 4 Cases with pulmonary hyperinflation

Onset 2 | Site of | Associted
' ... | Endatracheal Duraticn Preceded pulmonary
Ca: : S ostop. " -
€| intubation | (P day) (days) m?l::iun Em?h)na abnormalities
Tracheal bleeding and
SN. 2y (=) 3 3 Lt lung Morie bilateral pulmonary
consolidation
Irneestitial hing i
- RL | !
unlay (=) 3 4 t U8 | ma el Lrg | IMtErStitial lung edema
(=) 19 3 |Rt lmg| MNore Noniz
KK.|3y (+) 2 1 Rt lung MNore MNonz
Tracheal bleeding and
+) 8 1 |Re. tung [P 6 bilateral pulmonary
75|37 i consolidation
1 Atelectasis in
(+) 22 (Expired) Bilateral Nene loft basal segments
kmliv] () 2 1 |Re lung f.‘,:',ﬁf;;s Interstitial lung edema
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Fig. 14 Abscess. Thirty-two year old male.
Chest roentgenogram taken of the 20th pos-
toperative day shows a round density with cavity
in the left lung (arrow). Proteus organisms were
proved from the bronchial secretions

FMEED D CEFMHY B 0B X RETRE
ZhikEAONBEE IP (14.8%) Bz,
Z A, fifHR o silent regurgitation Iz X 5 HE T i
fideic k% &2 bbb, A ETRHE S 6,
A THGE 2 FC, AP RERE X 0 Lk
Brgs 1ICchot, REEEI1IEA56H,
FE#3. 48 TLAIEE L,

D WREE oA (Fig. 16)

BAEFHRAMEE HuE He s

15B
Fig 15 Aspiration pneumonia. Two year old
boy.

Chest roentgenogram obtained immediatly
after the operation (A) shows patchy and
confluent shadows in the left middle lung field
and the thickening of the bronchial walls in the
right lower lung field (arrow). These abnormal
findings disappeared almost completely in a few
hours later (B). Mild bronchial wall thickening is
shown in the left lung (arrow).

Fig. 16 Mediastinal widening due to mediastinal
hematoma. Seven year old girl.

Pulmonary artery was reconstructed with
Xenograft, and right Blalock-Taussig’s anas-
tomosis was ligated. In the chest film taken on
the 1st postoperative day, a localized bulge of the
mediastinal shadow was noticed on the rigit side.
This bulge diminished gradually in size.
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HEfRIe R Ok 2061 (32.8%) TRz, \»
ThdFEMMACHBEL, LREATIFRETRO
X EEcRd b, SfEELCS, HER
IZEE L BRI 2 B2 B350, FIHT.6HTH-
7z, .
2) FofthdEPHE

REMSEEY 36 (4.9%) wRDi, WTFhd
BN R I FERE LT, ficia BBl (Fig. 7C)
PRERIE2E e E oA PHEN R b,

Iv. &

1) DXRINEREDRRHZEL

7 7 v —OEHE T, BRED B WIIREBETFN
WFhick v, R LBEOBALRRLA
%5, ChBMfTERBOHELY FRHEENFT RO O
EDEINTEYY, HENEMEO LI
10% oMM, BEOCMBEE BbhicZ &%
AT, BEFHES ORBLIEEREMNT S &
Thh T35,

L Lishib, ZhboErir o X
SO THY, FEABIZBIT 5 HEHEAT
bhTuwinn®, 77 e —AHEERBHERICE
WTi, BMIXBREYHA-TZHEhsd, &
BAMI @I ESCRHRELDTEER VO L
3, LAMEEEORRIHEIL LT, a) ko
TR, b) HAEHHES X CHBIREBOIEK, ©
ODEE oA LTI, Bristow b, BEHED
MAIEEmSIELZ bR BEMRElE LT, FE
Uit H B > © A BHIR §E 5T D HL5E & DR D HLA & 45
LT\ 399, AR T, &b B2l
ROTHE  ODRFA~DEETHD, Zhr b
LDOTFRE & LI, LEROTREEZBT.8RILBD B
h, WHEEHES.FFECHE L, = oL
TR L BE L, Lo REICE it
TLROTELRBD bR, LROTHOHEZ
TOMEKRE LIERFELEL AR LT
EOHBEE R LA (r=0.32, p<0.05),

7 7 v — [UEHRE O i X i 8 k10 5 Lok
BEOREIL, LEROELETHEH, ThilED
FOREKCMZ TELEINEVWZEIRIBEE
AT, MR oh2 LBEFOBEOEK
EDRDOIEKIE, WXL DR~ M & 1
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KL, ELBOBERATMBPELHCD ETHAT
WBEY ENY, I 2 MTEAE Y Rk L
EOESIRKLOLRPTEET 50w, KBFER
O MBI BRI O L E R & AT 5 &
EEPBMT LT, WEOLHHEOMR, 18
BMWECEEAME AT a—A7  vHELHE
AKELT, EAZ LB IR LT hT
Wh, o, BEXEETHEIACmTE
A T A bams & & EBEE L o®
T|AKE L,

A E B E BRI D IRER1L77.6% ©
R bht, HERHTEES.6HAT, ORT
o HBRH & OMcEDHBE X RD Iz (r=
0.52, p<0.005). HEROH M X ORREELF I«
A & MBATRT, BHIRAEERIATE XFRDIh 7,

DEBEOEKIT6L.2%ICTD b, BRICHiEss
JBLETIE, BMUBELTR-TcidE A Eof
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TR B U 1ol & B IR:FBAS & % 4 Uic il % b
BT5L, DEEOEAIEECTHERCREET
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e K o HBERI LR O TRE LR 2 L
habpREh, BRLEROTERLSE cihsELl E
DB AERL, &&AEOFClkiTEs
Pl otz 2R, d-MUELAREEELLRS
2%, Bristow BMTHED 5 o MO TS
2HBEHECALBND Z EBEVEBNTEDHY, K
PIROBM L —FH Lic, FIRAPE TR, firfm
TEBIRE L ELZEOIE APV I X T oLe
OFEEE LTS BRI, 5 - MELTRen
EULTWAZEAALMC IR, DI &,
M ERLE OBEOEE O ALY, LA
Td 5 - IMEOLTAEDFEREE L RS,

2) [k

fiAE222.9% 138D b hiody, LB OHK
eEbhldbolihifibivwdodibo
fo, BEEECOMEE, DEEERREMERE
R B TRLEH O LRADT, v¥F2 ) A
R A MR R E OB & T KRR
I S3-200%: - N ot > Y ol

fiED RESERCHE L TRRWEE S
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post perfusion lung CIL 413k~ 7 i 4RI 4
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W, 7T (11.5%) WAE-R16[E o A B S H A
Bofe, 05 LEIFOREKREIIBECR LA
o, BEEBEIMEENSI AL TEL, WAROWK
YEELIGEb oI, BRI, 2ANB4H
(%ﬁm95)rmﬁ%$<%ﬁbtm%ﬁ®%ﬁ
Bz, [EZENOHML, mEHIFIFEEAR
ALTcZ b BEE2bh5, EJZHE LT,
fliZ el bh s, SELTHmCE, H
Mg & RE O R EEF & T3 2 &g
<, MBORFEREIMEXIBAILL D 2RI &
RENGERNE RS,

ESIE L LT, oM & Bkt K
I DR AFRD B ia®, HE L, TR E Thb
B AMUER CREICE TREF A MIEHe & 3B b huie,
L, EEXHETCOBECERSEKTHD,
BIRE OB & DR A2 LA S & LT
RALTHlafSr@Eshi-dotELRS,

it 0> @R 3R 3 THB I R I 4 < R B
hic, 18054 BTHALL, BERSTR, %



FEFN594F 8 A25H

BEOKE S WA E O8N, &R R
Ex T, Baeza BiX, BRI E: O B E
DERE LT, VWEELCORERFIC L 5225,
EDRARBIGE LAz v 7747 v ARE
FCwaY, MiE X556 E 55
BREAZEE X b KM, BETXL L AT
RZERETL 5, AT, SoEHOPES
fifi, FVEIMERGARE R SR Licbonisl, F
TR E Tl Tz fich Roh, £F
MEREZOKEENY EF LTV 3EUTYD
G TH ol LI b, BREVALBSEN
FRLLTEZRT ., EEHOMBERLEE
TRELEDh,

ffigeid 4 41 (6.6%) W7z, FEREIMHEE 3
BLEET, 8. THTHEB L, BELIE, JF
Wb o MBS H B AT 15 B DR BRI
BEHIAZ LD S LHEL 5239, [ikodk
R hic—F L Tk, XE&ECE, £5
i, = & chmlattasin a8 air-broncho-
gram %R Lifide & BN A BT 20, FERHE
¥ L OB, MAEOEAD X ) HBHEAS
KB & Rz,

FHHAET EH OBET HERMIZ1314. 8% ITFD T,
SHREBFICALN S BABYOKEL~DORT
DHETLE% EME SR TE Y'Y, AFETAHD
RCEE TR OFE L - hiolE v, BEEEI
ETHMTFCE Roh b0k Li,

V. #& &

BEFEMRIMETE R 7 7 0 —EEUE6H DT
BRPORMXEE T, OKOEEYOERNNE
1b¥s X Ol - MEPR A& BHIE 2R L7,

DARMEEEOE S HEI L LT Lk TR
T, i A BB & TEhRE T Ol 2 R i,
ZhOOELXFERRBOBFC L o THE
Lic, 5 o IMELTERLEROTRHIBIZRE bR
Tz,

L EERMBASEIMAKET, Lo
KEffes ot ohzfnbivborcsts
iz, BERMzHsAEERCKWHOT, L8
DO TR SiAKECOREOHE Kb
R ERRRBRET, LDROTELEONKET

1083-—(51)

BRI OB OB R EIR LT,

T Ofs, KB Mm-S, FhREE, Mk,
MR, MREE oy, It - Rait
DT L7,

Mk zawdich, MM EHAEMERL - ckEA
BRI R B B S EAR R T T & NS AR IR U
YHSEEEE, H— MR PRR I EB L
3 ‘

AELOETL, 390 B AEEHHRELES(1980)
TBWTHEERLL,

x

1) Shimada, Y., Yoshiya, I., Tanaka, K., Yamaza-
ki, T. and Kumon, K.: Crying vital capacity
and maximal inspiratory pressure as clinical
indicators of readiness for weaning of infants
less than a year of age. Anesthesiology, 51 : 456
—459, 1979

2) Campbell, M.: Late results of operation for
Fallot’s tetralogy. Brit. Med. J., 2: 1175—1134,
1958

3) Walzen, D.E. and Singleton, E.B.: Tetralogy
of Fallot: Radiologic evaluation before and
after surgical treatment. Radiology, 81 : 760
—768, 1963

4) Bristow, J.D., Menashe, V.D., Griswold, H.E.
and Starr, A.: Total correction of tetralogy
of Fallot: Complications and results. A. J.
Cardiol., & : 358-—368, 1961

5) Jarmakani, J.M., Graham, T.P., Canent, R.V.
and Jewett, P.H.: Left heart function in chil-
dren with tetralogy of Fallot before and after
palliative or corrective surgery. Circulation,
XLVI: 493—489, 1972

6) Hipona, F.A., Paredes, S. and Lerona, P.T.:
Roentgenologic analysis of common postoper-
ative problems in congenital heart disease.
Radiol. Clin. North Am., 9: 229—251, 1971
Fraser, R.G. and Pare, J.A.P.: Pulmonary
edema. In Diagnosis of Diseases of the Chest.
pp. 1228—1296, 1977, W.B. Saunders, Philadel-
phia
8) Sone, 5., Higashihara, T. Kotake, T., Mor-

imoto, S., Miura, T., Ogawa, M. and Sugimoto,

=3
S

T.: Pulmonary manifestation in acute carbon
monoxide poisoning. A.J.E., 120 : 865—871, 1974

9) Blaisdell, FW. and Lewis, F.R.: Character-
ization of the respiratory distress syndrome. In
Respiratory distress syndrome of shock and
trauma : Post-traurnatic Respiratory Failure.
pp. 28—48, W.B. Saunders, Philadelphia



1084—(52)

100 #FAwk, GEMEH, SEME, FFEER, b
%, BEEE LB adult respiratory dis-
tress syndrome @ 1 ], B2 K B 4 4%, 25:
305—308, 1980

11) Freed, T.A., Buja, L.M., Berman, M.A. and
Roberts, W.C.: Pulmonary hemorrhage :
Radiographic and pathological correlation in
patients with congenital cardiac disease dying
following cardiac surgery. Radiology, 94 : 555
—560, 1970

12) Wagenvoort, C.A., Nauta, J., van der Schoar, P.
J., Weeda, HW.H. and Wagencoort, N.:
Vascular changes in pulmonic stenosis and
tetralogy of Fallot studied in lung biopsies.
Circulation, 36 : 924932, 1976

13) WEEs, HEIEEES, #AEE HEEME, bk
T, JEFBERLA, WP Rak, NIFEE, MIIIFoaL

HARFEMEHRESME H44E He 5

firsetia OHED X Sl - £ 1, Stz b,
1z, E{eRRARL 20 1099—1104, 1979

Baeza, O.R., Wagner, R.B. and Lowery, B.D.:
Pulmonary hyperinflation: A form of bar-
otrauma during mechanical ventilation. J.
Thorac. Cardiovasc. Surg., 70 : 790—803, 1975
15) Griscom, N.T.,, Wohl, M.E.B. and Kirkpatrick,
J.A. Jr.: Lower respiratory infections: How
infants differ from adults. Radiol. Clin. North
Am., 16 : 367—387, 1978

BHEEL, FREA BP—E, FEE, A3
B, FHEEE, NEBRE L - KNEEER
HoOEREE, ICU & CCU, 2:461—467, 1978
Culver, G.A., Makel, M.H.P. and Beecher, H.
K.: Frequency of aspiration of gasiric con-
tents by the lungs during anesthesia and sur-
gery. Ann. Surg., 133 : 289--292, 1951

14

—

16,

17)




