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A Review of Transposition of the Great Vessels
Roentgenologic Studies of 34 Cases

Takahiro Kozuka, Tadaharu Nosaki and Kenji Sato

Department of Radiology, Osaka University School of Medicine
(Director: Prof. H. Tachiiri)

Transposition of the great vessels is easily diagnosed roentgenologically as the retrosternal space is

filled by the shadow of the transposed aorta. But many and complex cardiac mallormations are usually

associated with transposition of the great vessels. Diagnostically, (1) relationship between great arteries,

ventricles, atria, and veins, (2) associated cardiac anomalies should be identified.

Thirty-four cases of transposition of the great vessels are presented, and plain chest films and angio-
cardiograms are reviewed and discussed.

1) The atrial situs and the visceral situs are always the same. The types of the atrial situs are indi-
cated by the visceral situs. In asplenia syndrome the visceral situs, and therefore the atrial situs, can not
be determined.

2) The transposed aorta arises exclusively from the right ventricle, and the pulmonary trunk arises
from the left ventricle. If anatomic identification of the ventricles is difficult, relationship between
great arteries indicates the relative location of two ventricles.

3) Common associated cardiac malformations are ventricular septal defect, common ventricle, atrial
septal defect, common atrium, pulmonary stenosis, and anomalous systemic and pulmonary venous return.

4) Cases of asplenia syndrome show some peculiar changes on the plain chest films.

5) For the purpose of an accurate diagnosis of the anatomic types of transposition of the great vessels,

the necessity of angiocardiography is stressed.

WO ETHIRL, IEH QLTI ChLE T
HHEBE—AZE LR, BITciETsEE—XK
H & RBIR > C, Bk & BIR A RA L
TWTHBEIhTWS. thERicoT, WA
REINR, BT BRI S 5 A4 Rz
#2 Transposition of the Great Vessels +\+ 50
THAEN, Zodf, OF, OER IORINEH
EoBfeaffaHicimhbhtni v, %
L TfTEB B L i B S h T o,

Z Dicd, FERERMBEIIC oW QR RN
Te R & MiTBRERY Te 5 & vizssi LT, L%
ELTWEDWASHD . TE, KMEFiERs L
T—ELTLE S|y, SETER DLW
WELFET S .

L2 L—JC, R Vo8 » b,
KA IER T RIINR & IR TE R & o PR
IHBHEVHED TR A EE S Y, ZhEy
FH DI L CELREDTTL O LR L TEELT



FEFN424: 1 A25R

WiswEBbhs o Fols, —oLE, S
RURIME OME L AHEOBRE PO T2 2
&y WE—ORAMHHEERELD L LK
DL LA .

MATBE QT by 20E, KRIOEFEROREIT
DE—KRMEFOMI Y 1 HEZT, EHEIL Cya-
nosisiw 235 b DTH B A, KMEEMRHBH 51
b v DT EIIRIMAE R R CIEIR~ , BHIR
MPEBXECKBR~NEE I 2580350,
MTEIED 5 2 HIRIEH TH B &\ H R TlE
1K dziE Corrected Transposition }\s3>H
. L, ZoEHEALELERAVORhE X5
CRIMEEROEED—o D52 bhb o
CMER DS . COFBOSE L DEMCIZOE
FRXIE2 D VP, DT LLELEBEEIh T
LZOTIRRVL, ¥ ol »OWETHLEBES
hATHREEY S, Zofio X 3w, miTeiE
LTI, Re2BF o S iR EsEn e 3 & s
L) 2 TORANT/ERZ 5 Ehb LBl
P/ P

T, EREOHFROIehT, KIONFERD L
DHPEEEE L DT, L, Cyanosis
AT BRMEOEBE © BEBROARIERS X5
L Tsbhd X o, FlxiE Fallot K
BUEC oW T 13T — L Lowod b BET
%, ThboLERBEHOR 2 B e
BEREIND X 5icieot. FiokiliEizii & K
LTh, 54, BRI, e sttiaiob
FANRFMITEORERE KX EAT L0010

#oT, TR X S, KMFEROZ
W CURREIIR & BGBIIR DM E D FLEBIR & = i
P72 5 88D, MEABYWLIeT5 a8
EETHY, ChooBBOBEMEHE LAY
K fFHFRNCZET 5 g, e e
LB wEE, mEOERY B0 FBRT
HDHZEFRMERIIONECATHD.

BT, BRfleaiLc, vazWomEsy
BrTEELL.

KR

BFEE T L ic34file m g L Ui,

1349

B ITE, L17HCH Y, EMT3 5 Am
B26 ¥ It T 5.

RO OIEGNE, TTHEIBR, FiiH S ik
BOBIBE O 1L & vTFhr o ek mg
BROFEVER I NI L O THS . IUFH M
VIRBRE 2, A OB S0FI HEFT 2
it

ERE T HHEPEL LT, BREMicovTRD
REfELic.

O DAL iE

PlEifiz. Visceral Situs

mOEE O EIR

TR O F B R

airR
FEFIZ & oFTFL Table 7R3,

ek, A, KB, AEBELORERELVIA
Wk, BBCBIAERCHIb DR ThEh
DFEENE L T 5 HHENEEC X >THT5
&L,

1 DEORE

AR L CTAERELF DAL & D5 L
S&Mnd i, DENEE LCECER T
hiTd % e 50T, L Levocardia » 75
[» Dextrocardia }c4yi)1-.

EROLTE, BRDITH X D iss .

2. AR

DELAS DF2E DALEHIEHR @ 1, ® %  Situs
Solitus, 7245 DBILRA IEF 08E% RT3 o %
Situs Inversus  _7z. %7z Asplenia |3 Solitus
k% Inversus & L4 D THHW,

Situs Solitus]8{F], Situs Inversus 8 {ill, Asplenia
SHlicairbhns.,

3. WOLEOHEEREE

AREIOOWRER L, M ErhFh Ok
Bulbus Cordis 7z S0z Ventricle 25085
T5HDLEENTVED, & OBECOECardiac
Tube (B Atria, 32 Ventricle, .[, B Bulbus
Cordis, A @jRER Aortic Bulb ME LK Hife o
TW3) RANTOBHEERLTHEETHLO,
T b EEVAWN, EENEMCMHET S L0

S



FHONBE ST W26% 105

5

HARE

1350

_
[ened O Sd asv | dsa a8re] _ a P viuadse
sdael | i
- O O VO | GSA 95 | Ta “ P Elsasa Ty 4
0 0 0 o | o | 1 | T syjos cz
— O Sd o | asa _ a ‘P SnSIoAdl 4
SI1SOUDIS D11I0EBQNS — le) sd vo | AD | a qoad SN11[0S z
O OAS 'Iiq Sd asv | O a P STESSATY é
VD o
1e103 VT<DAI Sd asy | asa 98 a ‘P eruapdse
adre|

o o Sd asv asa a "qoxd sm1jos

S sd VO AD a = smyrfos

- O Sd asy | asA 8ie| 1 ‘1 BTLHL[OS

vad pomsdone Tened DAS 19 esale VO AD Tl — euadse

[enaed — Sd Vo AD ‘a - eruapdse

—_ @] Sd asv adsA a P ShEl=ATY

- O Sd o] AD I - o8

o o O o) asA a P sn1jos

(0] DAS ‘19 0] asy aSA ! ‘1 smrjos

§ - .

;_“,ﬁmq—"mn M.MMQWM@ renaed | DAS TI9 mw.m rea | VO AD e - vy

- DAS T Sd VO AD a - eruajdse
- DAS "1 Sd VO AD 1 - vruaydse 6
- D o VO asa ‘a — smfos 8
- DAS 'T'q Sd VO AD T - eruapdse ‘L
porsdoine - — Sd asv AD _ I ‘T "qoad snTjos 9
- O Sd VO QsA 28] 1 ‘1 gexd smijos ‘e
= o Sd asv | AD T ‘T smrjos v
paresado — DAS ‘Tiq sd — — 1 1 "qoad SNSIAAUT g
pereiado b O Sd asv _ — a P rqoad sN3IjOS 4

___ pereisdo - 0] Sd e = - et — ERATE :
SUOTYRULIO] [RIN urapn urap Ly lwmdeg | wnjdag doory T._: — 7
1210 _rwcoE?& otwaisAg | Aseuowyng _ [elny _ JB[MOLIUIA | oRIpIE) .m.H A
sjassap jEaIn) aiy uonsodsurly Jo sasen) ¢ JO sSUIpULT ‘olgET,

— 84 —




IEFN424 1 A25H

dextrocardia,
= L-transposition.

ASD = atrial septal defect,
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D-transposition,

CV = common ventricle.

1-loop. D.

L

d. =d-loop,

levocardia.

lev.

dex.
L.

ventricular septal defect,

VSD =

valbular,*

absent inferior vena cava,

val.

pulmonary stenosis,

common atrium. P5S =

CA

bilateral superior venae cavae, abs. IVC =

bil. SVC

infundibular.

inf.

left-sided.

1t.

right-sided,

rt.

inferior vena cava draining into left atrium.

normal, ~— = unknown.
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Fig. 1. (a) Fig. 1. (b)

Fig. 1. Case 11. Dextrocardia with L-transposition and asplenia.

(a) plain anteroposterior chest film. Under both diaphragmatic domes, dense soft tissue shadow
is seen. No definite gastric bubble, Minor fissure is demonstrated in each lung field. (b) venous
angiocardiogram of anteroposterior view. Common atrium, common ventricle and L-transposed
aorta are seen. Symmetrical distribution of thehepatic veins are well recognized.

Fig. 2. (a) Fig. 2. (b)

Fig. 2. Case 13. Levocardia with situs solitus and D-transposition.

(a) plain postercanterior chest film. (b) angiocardiogram: anteroposterior view of the transven-
ous injection into the right atrium. Superior vena cava and right atrium, are right-sided. Right
ventricle and D-transposed aorta are opacified successively. Left ventricle and pulmonary artery,
both left-sided, are not yet visualized.
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Fig. 5. (a)

Fig. 5. (d)

Fig. 3. Case 21. Levocardia with D-transposition and asplenia.

(a) and (b), plain chest film: (a) posteroanterior view. Between the right diaphragmatic dome
and the gastric bubble, there is an unusually thick soft tissue density. Dilated right upper
mediastinal shadow and abnormal course of the pulmonary veins are noted. (b) left lateral
view. Gastric bubble is displaced posteriorly. Retrosternal space is occupied by the ascending
aorta, and the posterior cardiac border is protruded conspicuously. (c¢)-(e) venous angiocar-
diogram: (c¢) and (d) anteroposterior and left lateral view, respectively. Two ventricles are
opacified simultaneously. D-transposed aorta is anterior to the stenotic pulmonary artery. (e)
left laterdl view of pulmonary venous phase. Abnormal connection of the pulmonary veins to
the left brachiocephalic trunk is well seen.

Fig. 4. Case 24, Dextrocardia with situs inversus and Di-transpostion.

(a) plain posteroanterior chest film. (b) anteroposterior angiocardiogram of the injection into
the right atrium, via the venous catheter which traversed the superior vena cava, showing
opacification of the left ventricle and the narrow pulmonary trunk, both left-sided. D-transposed
aorta is opacified through the ventricular septal defect.

Fig. 5. Case 25. Dextrocardia with situs solitus and L-transposition,physiologically corrected.
(a) plain posteroanterior chest film. (b)-(e) angiocardiogram: (b) and (c) anteroposterior
and right lateral views, respectively, of right atrial injection showing opacification of the left
ventricle and the pulmonary artery, both rightsided. (d) and (e) anteroposterior and right
lateral views, respectively, of the arterial phase. Right ventricle and aorta are left-sided, and
the aorta is definitely anterior to the pulmonary artery,
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Fig. 6. (a)

Fig. 6. (b)
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Fig. 6. (c)

Fig. 6. Case 34. Levocardia with situs solitus and L-transposition.

(a) plain posteroanterior chest film. (b) and (c) angiocardiogram of antercposterior and right
lateral views, respectively, of the right atrial injection. Opacification of the left ventricle
and pulmonary artery, both right-sided, and then through the atrial septal defect, opacification
of the left atrium, the right ventricle and the transposed aorta, which are left-sided, are

demonstrated.

KENROETE

BIRATBEFE 2 Bl Lo THER S b 0
THoH. EBCE Lo LS DEMCHEETS L
D EE LAY, ME BT X HHERILER
HTHD .

KRS DA & oA L ORI xR 51 0B
BREWE 5 ThHS.

WITIEBERE L S\ 2B LD DOWTHETS.

Asplenia Syndrome

Asplenia Syndrome -3 2 Hivsd & OH T FHlfFE
L. 9B 2 flunflfcrER S h, LIERKRD

wElshi., GEMT7, 10, 11(Fig. 1], 16
17, 21(Fig.3], ¥ XU27)

Asplenia Syndrome #¥5fE SiT AL 01, K
MFIRR O, FRIRERRE, R05H,
HWOEH B VTR E I OERREIGR, HlEE
Fr O, IMEIIREZE o & O il MRS PR C
HHYT. 0L HEHBOSOHL R4S — 78
DLEOREBCHYTHLOTHY, ZOBRET
AL OB b FREORELRT O LR S

5. A AN, Visceral Situs
EIRGE L. R bR D (RIS T D R
1%, = OB RERL T\ T, Asplenia O FR
RohiC Lo\ 509,

VAR, EERCGER R bR ER
iR /S5 H, ééanuxwt”&ﬂ
s Do DI DREEEH Ml O BEFRI S T
e A1

CEERGI T Ik, 1 Bl% B\ Clsolated Levocar-
dia # %\~ Isolated Dextrocardia TiH-ofz.
Viscero-Atrial Situs |Ti%E L %<, BiEEAHE
AT AR F U 55 & 0 6 fle oix
“>7z. Cardiac Loop 1.5 | CABTH>Fz. &
BT A PERIC oW T RS L, EIEIRE I
BRSO, FROEH ALK E IO R
ef, HFOE HEVCIERELROEPRIERS
B, RBhIRMZE2G, NliEIRiE R 5 Gla HERE
Ehte. EAFES NGB oW VISR
VAR LB Y, RIS 1 il ke b,

e BB OB VERBE A BRI L T, oDk
HobsrRNAB S, (Fig. 3 (2),(b)]

— 92 —



FRFN424 1 H25A

1) MR TOEEOBBCIE N At Db
na | IEH O DBEER BT EV@ D Wil
wRT HDTHDHA, Asplenia Syndrome T34
%, PO TENCEER R LD bR, 0
FIRETHD 5 S5 FeBibnTdh b, Asplenia
Syndrome T\ 27HHi 3 B2 ToikB ¥ i
VL ZHRIRDENETE VT D LS G
DT, WG DIISLELENREE L T\W5 &7
BdHbhic,

i) IE [T C i & BRI & oo IR ik
MEEBRNET 5 ] SR 7 fIEfhciis bt
A, —J7 Asplenia Syndrome “Tigiy~ 027
LA FICH bR, Wb B I FRM:T Symmetri-
cal Liver % G CHENE L Fllic s
BT L, BRERFNcsREEL B L
DDLU TB L EE 2 bR, BRI T
W ic EIFER R O R L AN IR UZME &
DTIWTHAHH.

Z DX 91T Asplenia Syndrome I LERSERIC
LD H HERR L, B M O 1T
5L D IERMHHEET S . SRR
DG\ B fg 1o

Wh i ZIEEKRNEGR

MATENRED 5 2 T BFEHILE WV 5 FERT
DEEXRMEERIFTH D, £ LLERRRK
Brriid.

Cardiac Loop & Transposition &jc—Ed
Frpb oL E, BIEERA0EiE Atrial Situs
DI X oC P 429 L-Transposition with
Situs Solitus #s, D-Transposition with Situs In-
versus “TlglFuIin bz,

fE{I251% Dextrocardia@ L-Transposition with
Situs Solitus T#H hH, VIEHEETILHD F—F
WIRFE T b 4  AEINCIER B F Kz o
SESCTH ot (Fig.5).

iz 5 #l = oFIECIRT 5 L 02 B oten, 3
Bl GEFI24(Fig. 47, 29, 3 X0830) (L.OEEAR
REERET, 24 (FEFI22, % X034 (Fig.6))
FOEHRRBAR CE->ERRIFET A &
DBD b, DERBREY & bis5 3 FINGE

1359

RIEERMFERE b BBY L5 L DCh
D, DEFRRIEY & 4 el 3 6%, Rotation
DRI E L2 DRI & % S Bk
H5.

A

GO & RMEEROBIRILEBE T, WiEo
B5%IEE R AT A, CoRECEEN510
% Asplenia Syndrome 5 ff|& 4 ¢ &, L-Trans-
position with Situs Solitus 3] (@4, 63
X Uf14), D-Transposition with Situs Solitus 2
Bl GEEBIL9, 35 X023) Chote. WFh b e
DETHLEREEERIME»LTCETC VB LD
THOI. M TR, Wh A EBERNEiEnR
CROEFRKIR) & o@EnMEcicy, meg
DREHR & I MERTRETH 5P, LD
BIIBHEFAR ON R E e b inn BN BT C it
T DA, BECIATRBIRI e 7T
D Z ERMIREE NS, HSREGI23TLk A DR
TR E .

Ha¥E

AP DR IMEHEIR DFEGIZ , £ & LT VRS
AT LER L.
RMEBIL L O D, MR &6
%. T b OB FHO FEY R B L
T, AR EEL ERTH 2 L EmETH
5.

COBKT, MELBIRES DT Shicly
DICDOFETHS. -
TR VRE2 D LS OB RMELH, ©
% BT U< A OB S ool B =
L REICHB.

FiziABichicb, WY, EEMEBo 22TA
FERCJE<@LEB L BT S,

x B’

1) Anderson, R.C., et al.: Anomalous inferior
vena cava with azygos continuation (infra-
hepatic interruption of the inferior vena
cava). J. Pediat. 59 (1961), 370—383.

2) Berry, W.B., et al.: Corrected transposition

of the aorta and pulmonary trunk. Clinical,
hemodynamic and pathologic findings. Am.

— 93 —



1360

J. Med. 36 (1964), 35—53.

3) Cardell, B.S.: Corrected transposition of

the great vessels. Brit, Heart J. 18 (1956),

186—192.

Carey, L.S., and Ruttenberg, H.D.:

tgenographic features of common ventricle

with inversion of the infundibulum. Am. J.

Roentgenol. 92 (1964), 652—668.

De La Cruz, M.V., et al.: An embryolo-

gic explanation for the corrected transpo-

sition of the great vessels: additional descrip-
tion of the main anatomic features of this

malformation and its varieties, Am. Heart J.

57 (1959), 104—117.

6) De La Cruz, M.V., et al.: The diagnosis
of corrected transposition of the great vessels.
Brit. Heart J. 24 (1962), 483—497.

7) El Sayed, H., et al.:Corrected transposition
of the great arterial trunks: surgical treat-
ment of the associated defects. J. thor. car-
diovas. surg. 44 (1962), 443—458.

8) Elliott, L.P., et al.: The common cardiac
ventricle with transpecsition of the great
vessels, Brit. Heart J. 26 (1964), 289—301.

9) Helmsworth, J.A., et al.: Results of pal-
liative and curative operations for transpo-
sition of acrta and pulmonary artery. Cir-
culation 29 (1964), Suppl. 114—118.

10) Ivemark, B.I.: Implications of agenesis of
the spleen on the pathogenesis of the cono-
truncus anomalies in childhood. Acta paed-
iat. 44 (1955), Suppl. 104.

11) Johansson,L.,and Silander, T.: Correction-
of abnormally draining pulmonary veins.
Acta chir, scand. 127 (1964), 235—242.

12) Lucas, R.V., et al.: The symmetrical liver
as a roenigen sign of asplenia. Circulation
25 (1962), 973—975.

13) Mustard, W.T., et al.:
gement of transpesition of the great vessels,
J. thor. cardiovas. surg. 48 (1964), 953—958.

14) Putscher, W.G.].,and Manion, W.C.: Con-
genital absence of the spleen and associated
anomalies. Am. J. Clin. Path. 26 (1956), 429

Rcen-

4

5)

The surgical mana-

B [E SR iR 2388 268 $105

—470.

15) Redo, S.F.: Shunting procedures for cya-

notic congenital cardiac defects, Am, J. Surg.

107 (1964), 469—473.

Richter, K., und Burgemeister, G.: Die

komplete und korrigierte Transposition der

grossen Gefaesse im Schichtbild. Fortschr.

Rintgenstr. 101 (1964), 23—38,

Ruttenberg, H.D., et al.: Syndrome of con-

genital cardiac disease with asplenia. Dis-

tinction from other forms of congenital cya-

notic cardiac disease. Am. J. Cardiel. 13

(1964), 387—406.

Shaher, R.H.: Prognosis of transposition of

the great vessels with and without atrial

septal defect. Brit. Heart J. 25 (1963), 211

—218.

Shaher, R.H.: The syndromes of corrected

transposition of the great vessels. Brit. Heart

J. 25 (1963), 431—440.

20) Shaher, R.H.: Complete and inverted trans-

position of the great vessels. Brit. Heart J.

26 (1964), 51—66.

Van Praagh, R., et al.: Anatomic types of

single or common ventricle in man. Am. J.

Cardiol. 13 (1964), 367—386.

Van Praagh, R., et al.: Anatomic types of

congenital dextrocaria. Diagnostic and em-

bryologic implications. Am. J. Cardiol. 13

(1564), 510—531.

Van Praagh, K., et al.: Diagnosis of the

anatomic types of congenital dextrocardia.

Am. J. Cardiol. 15 (1965), 234—247.

24) Van Praagh, R., et al.: Diagnosis of the
anatomic types of single or common ventri-
cle. Am.J. Cardiol. 15 (1665), 345--366.

25) Watson, G.H.: The diagnosis of corrected
transposition of the great vessels. Brit. Heart
J- 26 (1964), T70—T777.

GBI R, Ko WXy BRShtoTl

T s)

Ellis, K., et al.: New concepts in dextro-
cardia. Angiocardiographic considerationn.
Am. J. Roentgenol. 97 (1966), 295—313

16

St

17

et

18)

19)

21)

22)

23)




