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— Abstract —

Radiological Evaluation of Pulmonary Atresia
—An Analysis of Cineangiography in 32 Cases—

Dong Ho Lee, M.D., Kyung Mo Yeon, M.D., jae Hyung Park, M.D., Man Chung Han, M.D.

Department of Radiology, College of Medicine, Seoul National University

Yong Soo Yoon, M.D.
Department of Pedlatrics, College of Medicine, Seoul Nation University

Total 32 cases of pulmonary atresia were diagnosed radiographically at Seoul National University

Hospital from March 1979 to August 1982.

Some characteristic radiological findings were analyzed in chest PA and cineangiographies.
The results were as follows:

1. In the evaluation of chest PA, cardiomegaly was noticed in 16 cases, dextrocardia in 8 cases, elevated
cardiac apex in 7 cases and right-sided aortic arch in 6 cases.

The pulmonary vascularties were mildly decreased in 20 cases, markedly decreased in 9 cases and
decreased with reticular pattern in 3 cases.

2. As final diagnoses after cineangiography, pulmonary atresia was associated with Tetralogy of Fallot
variant in 17 cases, transposition of great vessels in 7 cases, single ventricle in 5 cases, tricuspid atresia
in 2 cases and intact ventricular septum in 1 case.

3. The classification according to the pattern of pulmonary artery is  main pulmonary trunk with
PDA(Type la) in10cases, pulmonary arterial confluence with PDA(Type Ib) in 10 cases, no pulmon-
ary arterial confluence with PDA (Type Ic) in 5 cases, main pulmonary trunk without PDA (Type
I1a) in O case, pulmonary arterial confluence without PDA (Type 11b) in 5 cases, and no pulmonary
arterial conflence without PDA (Type llc) in 2 cases.

4. Pulmonary wedge venography was done and successful in 8 cases. Among them, confluence between

right and left pulmonary arteries was noticed in 5 cases.

W

Biventricular cineangiography and/or pulmonary wedge venography, if necessary, is essential for the

accurate diagnosis of pulmonary atresia to demonstrate detailed anatomy of pulmonary artery.
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Fig. 1.

Simple chest PA finding of pulmonary atresia
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A. Pulmonary atresia with TOF variant

B. Pulmonary atresia with D-transposition

—333—



Table I. Simple Chest Findings of 32 Cases with Pulnionary Atresia

Fnaings Cardiomegaly Pulmona:.y He?aFt Ele.v - Aortic arch
vascularity position cardiac apex

Ass. anomaly + - ¢ VR D L + - Lt Rt
TOF variant 10 7 10 5 2 17 7 10 15 2
L-transposition 1 5 4 2 6 4 2
Single ventricle 3 2 4 1 3 5 3 2
Tricuspid atresia 1 1 2 2 2 2
Intact vent. septum 1 1 1 1 1
D-transposition 1 1 1 1 1
Total 16 16 20 9 3 8 24 7 25 26 6

{ : mild decrease | : marked decrease R : reticular D : dextrocardia L :levocardia

Lt : left Rt : right
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Fig. 2. Cineangiographic findings of
pulmonary atresia with intact

ventricular septum.

A. Persistent accumulation of contrast
media within right ventricle with-
out visualization of pulmonary
artery in right ventriculography.

B. Visualization of pulmonary artery
through PDA

leakage of contrast media into right

(arrow) without

ventricle in left ventriculography.
A: Aorta, RV: right ventircle, LV: left
ventricle, P: pulmonary artery
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Table II. Classification of pulmonary atresia according to the pattern of pulmonary artery.

Type Ia : Main pulmonary trunk with PDA
Ib : Pulmonary arterial confluence with PDA

Ic : No pulmonary arterial confluence with PDA

Ia
Type Ila : Main pulmonary trunk without PDA
IIb: Pulmonary arterial confluence without PDA
IIc : No pulmonary arterial confluence without
' Ila

PDA

IIb

A BAEMBEIRE BFEZ E9Se BIEHBEIIRE Table III. Correlation between the associated anomaly

o)l ffiBiRe) EE = #ES Type [, BAFEMENR and the type of pulmonary atresia

ol glon oz fElMsTel ©ste] WEEET KB Type I I

5 Type IE £%5Isich Type [ 2 o} 37F4] & Total
B2 SEEsle] TEBIRS] 9= HES Type la, Eff Ass. anomaly a b ¢ a b ¢
Bk flovt AAHENRe] Gt 5825 Type Ib,  TOF variant 7 2 3 3 2 17
LEABIIRe] &HsHA &= MBS Type Ic 2 19t L-transposition 1 4 6
Type 5 37b%] JURER SfEste] EM@iiRe] U= Single ventricle 4 1 5
#EZ Type la, IHBIIRS 9ot EAHBER] & Tricuspid atresia 1 1 2
#shs 585 Type IIb, ZAMBIARC] &%3lx ¢ Intactvent. septum 1 1
$ES Type Mc 2 ok = &% Type lazt 10 D-transposition 1 1
#, Type Ib 7} 104, Type lcz} 5 fllo]gs, Ty- Total 10 10 5 0 5 2 32

Fig. 3. Cineangiographic findings of pulmonary atresia
A. Type Ia: Good visualization of central pulmonary artery with main pul-
monary trunk (arrow) through PDA.
B. Type Ib: Visualization of right and left pulmonary arteries with focal nar-
rowing of proximal left pulmonary artery through PDA (arrow).
A: Aorta, P: Pulmonary artery
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Fig. 4. Pulmonary wedge venographic finding of
Type IIb.
Visualization of right and left pulmonary
arteries with confluence.

P: Pulmonary artery
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Fig. S.

Pulmonary wedge venographic finding of Type Ilc.

No confluence between right and left pulmonary arteries.

P: Pulmonary artery

—~336—



5EEES OEHRBS Z-e MBIREASYT S =% REE
A KeithZe &R OS] 1%, ToledoZ2 3
~8%% AAgot st om wi-f- B BEE e
of 99 EHEO] giA e LEAHARS e i
1 6193 =,

FBEREAGIEC olo] ARMABRSS Rshe #ir}
vkoy] JeffersonZ-S& 26.7 %, McGoon%L 50 %=
WESIY o, —Mry o Fallot ESES} v <5k %
%AE RSt A2 gyA A P20, EHE
HiEE 18.8 %% AA|Ste] FHF o HERE B

7H5 2 MElmE] o5l #tEmEERES 2Y 57}
ot EESO| il #BARES Bl 13404 %
e EATABIIRS <13 Aol s MEIMESI]E 5
BE e =3 @EImEY 93 e tEE o
B 5 QP

BIAREAGIES] %ol Slo] Berry &-& fifio] mi¥kft
fasl = @Es AAMBIIRS HiEH R wgion 19
Jefferson %0 FBIAREEEREE S wWel MBIRAASLS 4
74A] R R Y. HEES BMENBIREEE
ol wet A 271x] EREE UFrds &% #58 o
A EARBIRS] SWEE] st MAHAt. 2 &
R FAFEBIIREC) 3 o2 WEImFTl oJshe] B
fRo] = vl EHiBIERe) U+t 558 (Type 1) 7} &
BI= om, 16lelAs MiBifke] A3 Holx] gt
oo IR MBS S fifTolA o} EWS E5
+ & g ey Type e & B3] ot

=3 #3 Fallot MENEEES Bo|: fi7} H—
ok=dll ol ZinEe] 53 SEhzl MBIl FiRS X
ol BBl Woky HMO-S KMESEML L4}
BiOE 2604 BgEs g

Bl A gl whel BEORRTS @l
BES =g 2. hEiREEe] RSt £
HEBIIRS) o] Y& HBE SRS Aok shxut
B AR e Zolet 277} AT 58 WiLe  Fif
oo BarEe| ) BMES fTe ¢ do Y. 28y
Aol Filnlel ERESH ZE} Mol M3 FES)
Aofof A e,

S HEIRAASMEER S Mo BERSE  filoll A]
[iBhiRe] FEE Fol ERES] 288 5 Jdoh o)AL
KRR 718 EHS Tx mEHIS EAT RN [
BiRo 2 MHAA MBIREES Johl: ko)
EHEO BB S HllA MEfTote] FU Bl ERS

A% % Ao,

V. #& B

EEES BOI 346 [EAR ASKBIIREE HEiR
Bl A DEBRE RS T3 BEFR  FBIREASE
o2 PEE 32412 HROZ KHEBMN RS 4
et o3t e HRS AUk

1) £f8 32419 #HFsHe HF7F 21460, &F7t
N HRx, F@ames 2@A0AYE 12 %R
THEMH-S 2410 EH) U=

2) BRI AT R £ OS] BAIE 16 61, ARG
o] 84, sk & ko] T4, HRHKEWRSC] 6 Flol A
BE=] Qo MM EEaE-S- 20 Flo) A &S] WMAS 9
Bleli Al #E HMAOE Bylor 344 @ikEoE
Ebste},

) OEHEREIR L At wiic® #3F Fallot
mEgEe] 17 4, KifEW@AZE 7460 ( K EEESLT
6 B, KimEEL@A7L 140), BioEe] 561, =L
PASHEC] 24, SEEESH OEHREC] 1411 =k

4) fiEo] MmREEFARMA MBIk B et
DRI R FAFEBIRE MBIk )& S8(Ty-
pe la)~} 1041 BAfFEEBIIRE ZHMBIERS] &I}
— 548 (Type Ib) 7} 10 4, BAFFHEBIIRE] ZHIHE)
fRo] At &= #5538 (Type Ic) 7} 54195, B
HEEIREC] = Al o7 @EImT &fshed  HiBhiR
o] wEEv XMiBifRe] & £ (Type ITa)7b 0
B, EfiBiiRe] 9low AAMBIERC] &¥dt H8(Ty-
pe IIb) 7} 54, AE&MEIR] &¥stx] o 5B (Ty-
pe Tlc) 7} 2 figd ek,

5) Mi#RIRA MM EEEM-2 8 oA HafTsle] 27
BRTISF 3 2R 5 Bl A AAMEIIRS] Gvirt BEs
ek

6) MBIAREASNS] ERESH 2282 Bt EADBEY
el HEMelH NEEE L MBIREE7T A8 5
B \EK Fie AT MR A3 ks B
Sl A= MEPIRARM M B o] hES)E}

REFERENCES

1. Jefferson K, Rees S : Clinical cardiac radiology.
2nd ed,: 193-199, Butterworths, 1980
2. Jefferson K, Rees S, Somerville | : Systemic arterial

—-337—



supply to the lungs In pulmonary atresia and Its
relation to pulmonary artery development. Br
Heart | 34:418-427, 1972

Keith, J.D., Rowe, R.D., Vlad, P. : Heart disease In
infancy and childhood. 3rd ed.: 506-517, Macmilllan
Publishing Co., New York, 1977

McGoon, M.D., FULTON, R.E., DAVIS, G.D,,
et al : Systemic collateral and pulmonary artery
stenosfs [n patlents with congenital pulmonary
valve atresia and ventricular septal defect. Circula-
tion 56:473-479, Sep 1977

Davis GD, FULTON RE, Ritter DG, et al : Congen-
ital pulmonary atresia with ventricular septal defect:
angiographic and surgical correlates. Radlology
128:133-144, fuly 1978

Crupi G, Locatelli G, Villani M, et al : Open-heart
palliative surgery for pulmonary atresia with ventri-
cular septal defect and hypoplastic pulmonary
arteries, Thorac 33:625-628, 1978

—338-—

10.

11.

Piehler JM, Danielson GK, McGoon DC, et al :
Management of pulmonary atresla with ventricular
septal defect and hypoplastic pulmonary arterles
by right ventricular outflow construction. | Thorac
Cardlovasc Surg 80:552-567, 1980

Elliott LP, Bargeron LM, Soto B, Bream PR : Ax/a/
cineanglography In congenital heart disease. RCNA
18:515-546, bec 1980

Colley, R.N., Schreiber, M.H. : Radlology of the
heart and great vessels. 3rd ed. : 373-379, Wllllams
& Wilkins Co., Baltimore, 1978

Berry BE, McGoon DC, Ritter DG, Davis GD :
Absence of anatomic origin from heart of pulmon-
ary arterlal supply. Clinical application of classifica-
tlon. | Thorac Cardiovasc Surg 68:119-125, Jul
1974

Rees S, Somerville ) : Aortography In Fallot’s
Tetralogy and varients. Brit Heart | 31:146-153,
7969



