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The ventriculoarterial connexions of various conotruncal anomalies of the heart are analyzed by
angiocardiograms. Each adaptation and/or exception of conotruncal anomalies to the loop rule are
discussed. The crista supraventricularis (CSV) is almost always present in the right ventricle (RV).
However, it is present in the left ventricle (LV), in cases such as transposition of th great arteries (TGA)
with posterior aorta and anatomically corrected malposition of the great arteries (ACM). Bilateral
conus is sometimes seen in the normal connexions and TGA connexions. The outflow tracts are cross
in normal relation and atypical TGA and parallel in other conotruncal anomalies. These facts raise the
questions ; “What is CSV embryologically ?* and “What are the developmental factors which determine
the ventriculoarterial connexions ?’

CSV is formed by the distal portion of the conus septum, the proximal portion of the conus septum
related to the atrioventricular valve and the bulboventricular flange (BVF). When bilateral conus is
present, the dorsal portion of the anterior conus forms CSV and the dorsal portion of the posterior conus
is formed by only BVF. The fibrous continuity is formed by absorption of BVF of the dorsal portion of
the posterior conus. When the posterior conus connects to LV via the primary interventriculr foramen
(PIVF) and the proximal portion of the conus septum is related to the tricuspied valve, CSV is formed in
RV, in cases such as normal relation, atypical and typical TGA and isolated ventricular discordance.
When the anterior conus connects to LV via PIVF and proximal porfion of the conus septurn is related
to the mitral valve, CSV is formed in LV, in cases such as TGA with posterior aorta and ACM.

As the results of this study, factors, which determine the ventriculoarterial connection, are considered
to be rotation and separation of the truncus and the distal portion of the conus, fusion with ventricular
sinus septum and relation to the atrioventricular valve of the proximal portion of the conus septum. The
author refers the idea above described to the differential conotruncal separation hypothesis. Based on
this hypothesis, the classification, the spectrum and the approach to diagnosis of the various conotruncal
anomalies are described.
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T ZOEHC L DB L,

abi, ofEHcEset, M - BimEE
O MELRAEEZM O SiTEe, 28, A2}
N EE g D,

FamXOMMH - BHEHORBERHN % Van
Praagh b o I o 28 F5 4 5L 3 (differential
conal developement hypothesis)®*, De la. Cruz
%> Van Mierop b @ 8§ 0 EBEH 4 & {7 3
(straight truncal septum hypothesis)®®% Keith
Lo o 2= BRI (differential  conal
resorption hypothesis)"zxf LT, FI$ » itz
EEREH (differential conotruncal separation
hypothesis) & {5 L 7, LB AME O EFLE O
S#7E&iL, Van Praagh ©H® segmental appro-
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bourne & ® logical approach'®% De Ia Cruz
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LB E O 2 2D FE % Nk L T segmental
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e
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Az,
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=
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Van Praagh®?~ M8 56 - T, HFENESE
DHEICHLE T % b D% D-FREE(D-loop), B
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TLEOMBBIFEEEE L, ¥7, Van Praagh
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e
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D. ZoRiRE, EWESELLE (B 6, &
¥ 8) T, ZOILOEWMMBIZa Y br—1
& UCEIR U Ao, KIMEEBEELG 2760 (B .
16, &tk 11), MAMELASRBGESHE LS
L&D TISHEI(BHE 08, &tk 1 7), MAME LS
s 1p(BEE), BE-Bikgasliooirbhs
Fallot MO &RE 25 T196 (B#E10 © 2o
9) THH, TOILLBMOREE LTI, K
MEERIEGE O 2 6, HXOESSEBRD 2 7,
B—apiRkee o 3AOMHERLAB Y, KlEF
RGO 160, B-—-BREO 2 FlicilriE L
LB 5,

Zh B OEFNZ > & Schonander # AOT film
changer i X % R A EE#EY (—HRIICD
ERYO6ED T\, TOBHBRICOEHITEN
DIDOFE, ENTEfT-7.

AR OFEEZNETCEEERTH HHEE
OISR K M E R, T KER & - 7k
TR, BLFEMEELLEMERYE, KBk
DB £ - o KM E RO & 1 HliEE
T, {S,D,L (Situs Solitus, D-loop, D-rotation)}
A M A EEA D 1 AIEFEMcTHAE IR TW
4,

3. #BR

WA & W02 O BRI & NIALE % £ <
B E e 5 &, Fig 220 X 5 1232148
Shn, Lok EBCE LB TTRE
FHR®THRB L, ZOhREBEITEH IR T
TWilEbebds, codhlb, EAEELRH
T, T RKInEoMBRFRIZEIWTHHT
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Table 1 Types of tlie ventriculoarterial connexions and number of cases

Types of the ventriculoarterial connexions Number (male : female)
- QOperation Autopsy
Normal connexions 14 6:8
Tetralogy of Fallot 7 5 2
Eisenmenger complex 2 0 0
Dextroversio cordis 2 0 0
Situs inversus totalis 2 0 0
Anatomically corrected malposition
of the great arteries 1 0 1
TGA connexions 27 16:11
Complete transposition of the
great arteries 19 5 6
Corrected transposition of the great
arteries 5 0 2
Single ventricle 2 0 2
Situs ambiguus 1 0 1
Double outlet right ventricle 15 8:7
Atrioventricular concordance 8 2 0
Atrioventricular discorcdance 2 1 0
Situs ambiguus 5 0 2
Double outlet left ventricle 1 1:0 0 0
Single arterial trunk 19 10:9
Truncus arteriosus communis 2 0 0
Aoprta arising from left ventricle 4 1 2
Overriding aorta 7 2 3
Aorta arising from right ventricle 6 0 2

TGA: Transposition of the great arteries.

a, EEDDEL ) &4« KME RART 508

K i B EEHE

i D-E#E, #H5 KBk

IEHEST © IE% A (situs solitus), D-fREfTXE
FHOLEOFHENEZ R (cross) 75 b DDFEA
EREHOLIEELAE 0T, ZoOBFRELEX
% O FEEIFR (normal relation) & § 5V, D
5% Fallot PU# (tetralogy of Fallot) TIXfiigh
[it3k2€ (pulmonary stenosis : PS), (L EHfRKxiE
{ventricular septal defect: VSD) /- LTDK
BRE4®E (overriding of the aorta) ¥ R 5., ff
BIRT OR-HFICEMR ECBRENLR Sh, K
R & (BB EE LT\ 5 (Fig 1)2-%2 Eisen-
menger #4 ((Eisenmenger complex) T8
KMEEFIEFEBRCH b, KBIRIAOLEFR
CRELLD, DH5VERBAEAZSLIVERLE
XO5RbhTd, KBRFA L EEATEEL T

W5 (Fig 2)339,

IEWA, LA CEWERDO b ORI IELE
$&{r (isolated ventricular inversion) ® 2T, i@
HWIEMBIR TOEZCE EBEOSAEL, EHEOL
FOWHEILTFEST (paralle) TH 5, FioARRER
Van Praagh @ loop rule I23E#4 T & 53930,
oMo ORSEONFFICITRETZ X
ﬂé b oiz,

Wil (situs inversus) T OEEAIE O IEHBIGHR
W& B OO F S (isolated atrial inver-
sion)CH %, AT, SEONRFI
R,

Ko E RS | EHAL, D-GREFO LA R &
ha, FRIE LT, MBIRT oA E LN
L, KEiRE\MEEMITEL, WHEBIFET
TH5 (Fig 3), AEIETTKERZ # - A=K
‘FEr#s (transposition of the great arteries with
posterior aorta) & Eih, loop rule 43
4040 KERFEEZRFPCOTHBEE RS L D
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Fig 1. Tetralogy of Fallot: {S,D,D} Normal. Selective angiocardiograms from
the right ventricle. a, h. The stenotic pulmonary artery (PA) arises from the
right ventricle (RV) with the crista supraventricularis (CSV). The aorta (Ao) is
overriding above the ventricular septal defect (VSD) and proximate to the
mitral valve (MV) of the left ventricle (LV). The outflow tracts are corss. TV :
Tricuspid valve.

50 AMIMERIFITH 7, ZOBMTELRD
DEOWHBRET B AR IO EFIT D
WEACTH R LB -7,

i D-[BlEx, §i5KER

EEHES | APROMEPIITRE Shitho
Teds, L L-REf i 0 238D b, BEILKHE
WRFoZEZBcE EBIFEL, HEBIFETTDH
%, %7z looprule iCIE@ETH b, Cardell D4
FOD A;, Bt b, BEEAMEE KIMEMLER
% (anatomically corrected malposition of the
great arteries: ACM) & Fih B309~46) K Hl
THEBPZT T 50 TR L o b hi
Mo,

KIAEEBRES  D-RECRIRKBIRTOEE
CEEBIFEL, BERHEIRST & EEA R
BLT, MHEKBIETTHS (Fig 4), MBHIRME
EX1IBIF S FlicBDd B, ZOHAEIXACG E
TUHEIIRF & BRI 0L R 5 b 0iis,

AR D - & HHE ORI E B A I E iR
(typical transposition of the great areries:
typical TGA) T, IEHH T Cardell ® S¥ED
A, A7 T Bac Y3 5 4240~50,

L-BREF CRABIIR T oA B LEIFEEL,
B IEIIRS & IR R R R, F
R 29, & Ik H B AT 7o S0 B9 it
TR TR IR LB A K ol ER R
(atypical transposition of the great arteries:
atypical TGA) T& b, loop rule i@ E TH
5, ZoOBOb 0GR RET L HE
sz,

i L-ElEs, §05 KER

EH¥ES - D-REO XD bh, KBRAT
DEEDELENFEL, HHBIFETTHS,
ORI SF 1o AT, MERRELH - T
Wiz (Fig 5). IEW#{rT Cardell 43D B,
Iz, A cit AT L, loop rule I3EEE&TH
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Fig 2, Eisenmenger’s complex: {S,D,D} Normal. Selective angiocardiograms
from the right atrium (RA). a,b. The pulmonary artery (PA) arises from the
right ventricle (RV) and is separated from the tricuspid valve (TV). The well-
opacified aorta (Ao) arised from the left ventricle (LV) and in close proximity
to the mitral valve (MV).The outflow tracts are cross.

D, D-El&, BIHAENR, ERER L-E&REOR
X2 T REFWEEAMECERYE T
BH3MN~40062) & - = DICHEH DT T B HI
NEFITL, XEBC S BRShich- i,

A EERRES | D-GREF TR ABIRA Foh
BB EBRXEEL, FHESEXL, loop rule
IZIEEETHY, D-llExE, I KEIR, KmEE
BRBEE, L-GRER ORI & 7T IR R B K I R
BTHBW B GEB 2GR bR
(Fig 6).

L-fREE CRRBIRA T oA S ICE LBVEFE
L, BHEEIBIRA & MBI L, RIHB
YT TH 5 (Fig 7). o loop rule i@ &
THY, D-Eks BIHABNR, KlE SRS,
D-GREF OB x % e BB K ME TR TH 5.
IEHAL T Cardell © 08D Byiz, AL Ti A,
AL B0~50 = Rl st b 5 Glic B SR
e,

iv L-mi5, #5 K8k

EWEESE | B, LB CliHBoTR T 5%

DRIEFELOHEHBRTH S, EWA, L-HBECHiH
BOZX T2 01, LEDREEM L Tl
O FEIESE, (isolated atrial non-inversion) ¢
BB, FETHFFCREShEr ok,

W7, D-CREECHHIOFEATRd 01X, HBIRKT
DEBLE LBEVHFEL, BEEKBIRA & 08
Froia B LTI D E IS (solated
ventricular non-inversion) & E#>h, loop rule
CIEE A TH 599, KERNEHIRbhis
M,

KMEBRER . & OB OIS E X5+
b CEREIC S RS hisd -7z,

b, —HOLEX D BEAMEI AT B LEKR

M*&##E (double outlet ventricle)

1, FIKIMER S

Eisenmenger $ 4 *° Fallot FA%%; o KBk D s
EFHFE~ORENEERDL O, FBFALER
L DR LI X 5 I fER 2 MKl A EREIT A
RELESLRERDODE L ZATH B
HR0S6 - KBRS & (EIE ST R DB b D
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Fig 3. Transposition of the great arteries with posterior aorta : {S,D,D} Posterior
TGA. Selective angiocardiograms (an autopsied case of Nagasaki Central
Hospital). a, b. Injection of contrast medium into the right atrium (RA). The
aorta (Ao) arises from the right ventricle (RV) and is in close proximity to the
tricuspid valve (TV). This is suggested of defficiency of the subaortic conus. c,
d. Injection of contrast medium into the left atrium (LA). The pulmonary artery
(PA) arises from the left ventricle (LV) and is separated from the mitral valve
(MV) by the crista supraventricularis (CSV). Relationship between the aorta
and pulmonary artery is normal. However, the outflow tracts are parallel.
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Fig 4, Typical transposition of the great arteries: {S,D,D} TGA. Selective
angiocardiograms from the right ventricle. a,b. The aorta (Ao) arises from the
right ventricle (RV) with the crista supraventricularis (CSV).The pulmonary
artery (PA) arising from the left ventricle (LV) is opacified through the
ventricular septal defect (VSD) and proved to be proximate to the mitral valve
(MV). The outflow tracts are parallel. TV : Tricuspid valve.

Fig, 5. Anatomically corrected malposition of the great arteries: {S,D,L}
Normal. Selective angiocardiograms from the left ventricle (an autopsied case).
a, b.The aorta(Ao) arises from the left ventricle (LV) with the crista su-
praventricularis (CSV). The pulmonary artery (PA) arises from the right
ventricle (RV) opacified through the ventricular septal defect (VSD). The
outflow tracts are parallel. The aorta is lying to the left of the pulmonary
artery.
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Fig €. Atypical transposition of the great arteries: {S,D,L} TGA associated with
double inlet left ventricle. Selective angiocardiograms from the right ventricle
(an autopsied case). a, b. The aora (Ao) arises from the right ventricle (RV) with
the crista supraventricularis (CSV). The pulmonary artery (PA) arises from the
left ventricle (LV). The aorta is lying to the left of the pulmonary artery and
so the outflow tracts are cross in the fronal plane.

REAMEABEBL DAL, &) oRd
T35, LERKMEDIEHEBIR & HAMELSE
ORICE « DBREOBITENFET 50T, £
DV E OEEF % ARER T 5 7o b Tl 53057059,

Loop rule 5 & fEFIS5759~62) 1 154 ch 1261252
Bbhte, D-EEOCBESID-RETHH (Fig
8), L-EEoB& L L-RETHS (Fig 9). =
ERIARCHFEL, WEAFLEEERCHE
Db, EEORHBRLEFRIBCTH S,
COSBLMBIRTLEFRREBE D2 b0%
Taussig-Bing #84 (Taussig-Bing complex) %
72tk Taussig-Bing 8 #! (Tsussig-Bing variant)
w3,

Loop rule FE# & fEFIO~ | 1565 3 FliCiEe
bh, 2% L-bE, D-fREFTH-7(Fig10), =
FROIEECHFEL, MEARLEEEM I
b, COHEIEZOMEBKLOEFRER
#TH5, D-EEE, L-REFOESIIHSRPIIIR
bhigwh, IR B398,

FEMNOEZERHELED VEMCH-AEIEA
72, WA ORI ACG LE IR} (blind
infundibulum) #@H 5% bO1nH -7 (Fig 11),

i WA MEE Sk gTs -

&< BmTEEN MY BB T3 o £t
wRBA, KRIToEHiw 1 6lb b, ACG EikIn
FREZXHEIBL, AECERRIZED, @
FRASEBERILSBEL T, FEOW R
DEFRERETHS Figl2), Xt mEAH
& EEREEE, S8CThbFEEL, loop rule
WoEE, FEdEE bFET D,

c. BE—HEk

i RBIREERE™ . LE X hME 1 ARDKM
EHEKRL, ShhEREIE, MBIk (Collett
& Edwards @ 2880 IV B o 38 41 il 8 Ik 5>
K[ESLEBIROBRN D B M), KBRS 5
bORE D, KRN0 26IH Yy, BB
BOEFRRBICEHEL, ThEEEFEREL
T (Fig13), ARELKBHIR & MR D 5 D
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Fig 7. Typical transposition of the great arteries: {S,L,l.} TGA associated with
isolated dextrocardia. Selective angiocardiograms. a, b. Injection of contrast
medium into the right ventricle (RV). The aorta (Ao) arises from the right
ventricle and is separated from the tricuspid valve (TV) by the crista su-
praventricularis (CSV).
¢, d. Injection of contrast medium into the left ventricle (LV). The stenotic
pulmonary artery (PA) arises from the left ventricle. Faint opacification of the
aorta through the ventricular septal defect is seen. The out flow tracts are
parallel.
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from the right ventricle. a. b. Both aorta (Ao) and pulmonary artery (PA) arise
from the right ventricle ( RV) and are separated from the mitral valve of the
left ventricle (LV) by the crista supraventricularis (CSV). VSD: Ventricular

septal defect.

ik b KIMEDOBELFHEFRS = L2
Do), ¥ BEIRBOMN T CERBI2RDBZ
& 75‘;5 ;5!!5].

ii B—KB)IRES (single aortic trunk) ¥7~°% :
HEH, ACG LPASH L - IiBhRk & 0% & DERLEE
Wi oEEY, [EIHR—MBIRYETEY
I hicliBiRERTOME THITHES 2, HH
LDEHBOBEFhLNEEI RV LD
5. FORIIHBIIR & 0OE & OEER ST KR
Ly,

KBROESRIRDHE | EEEF TKEIRE
HIEFAEL, KBRVEFEE2CEZ L VEEBL
T E &, BEEMBREEZECERLTVS
EEZTREW, ZoBESITHYL, ACG EREI
2 B BB AZEOEBR L - oL EFRA
Bl W IBIREASCERAMETH Y, RN
S eREI IR R A B E R I < TH IEHEER &
B A5,

KERD OEFREROHE | KBIRA L (EIE
RIEBEY B BB CEZCENR-F AR
B X5 EHEFWE Fallot MBI A E £ %

(Fig 14)87%9), ¥ h [EHESTH 5,

KBRS & BRI or iR, EmEtE
25 X A I RBASE U oI BhiR & LB O BERe N
o bhisy (Figls), ZofEFE3IFAD D,
Wt b B EA D, L-GREFCEIEFEASE & O
BAFNE - T,

KBROASRIBEOEE | KPR TOESRKE
EBESEEL, EWMRIVBREINRBEIETE
BASH L 7Bk & DB o ESBENI 2T b iz
(Fig 16). #&FHc 5B Y, VWIFhbHERIME
T IR AR ED R B S 5> A 8 Sm 5 SR ED R B N
OB e d 7,

iii B — i 8 Uk # (single pulmonary
trunk)®V | Bi—KEIIREIC LT 2 LB CRT
HbH, TOSECOWTRBEROHENLVITSL S
5.

4, I

AEROMBRLARMIL TREFHTERLo D
DI ETLERMEESH L Table 212 % L
BTHRDE, WThoLEHMmEESZ loop
rule ICEAPIHEBED, EHER L KNEERE
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Fig 9. Double outlet right ventricle with ventricular inversion: {S,L,L} DORV.
Selective angiocardiograms. a,b. Injection of contrast medium into the right
ventricle (RV). The aorta (Ao) from the left-sided right ventricle is separated
from the tricuspid valve (TV) by the crista supraventricularis (CSV). Faint
opacification of the pulmonary artery (PA) is seen.
¢, d. Injection of contrast medium into the left ventricle (LV). The only outflow
tract of the right-sided left ventricle is the ventricular septal defect (VSD). The
pulmonary artery (PA) arises from the left-sided right ventricle (RV) opacified
through the ventricular septal defet and is lying to the right of the aorta. Good
opacification of the pulmonary artery is suggestive of the subpulmonary
ventricular septal defect. Both pulmonary artery and aorta (Ao) are separated
from the mitral valve.
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Fig 10. Double outlet right ventricle with L-malposed aorta: {S,D,L} DORV.

Selective angiocardiograms. (an operated case) a, b. Injection of cotrast
medium into the right ventricle (RV). Both aorta (Ao) and pulmonary artery
(PA) arise from the right ventricle and are separated from the tricuspid valve
(TV). Both aorta and pulmonary artery are separated from the mitral valve.
The crista supraventricularis is seen below both arteries in the frontal plane.
¢, d. Injection of contrast medium into the left ventricle (LV). The only outflow
tract of the left ventricle is the ventricular septal defect (VSD). The aorta (Ao)
arises from the right ventricle (RV) opcified through the ventricular septal
defect (VSD) and is lying to the left of the pulmonar artery (PA). Good
opacification of the aorta is suggestive of the subaortic ventricular septal
defect and the aorta is separated from the mitral valve by (MV) the crista
supraventricularis (CSV).

B35
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with situs ambiguus :{A,X,D} DORV. Selective angiocardiograms from the right
ventricle.

a, b. Both aorta and pulmonary artery with side by side relationship arise from
the right ventricle (RV) and separated from the atrioventricular valve (AVYV).
The blind infundibulum () is seen.

Fig 12, Double outlet left ventricle associated with situs inversus totalis : {LI,
D} DOLV. Selective angiocardiograms from the right ventricle (RV).
a, b. Both aorta (Ao) and pulmonary artery (PA) arise from the left ventricle
(LV) and are separated from the mitral valve (MV). The only outflow tract of
the right ventricle (RV) is the ventricular septal defect (VSD). The blind
infundibulum (7) of the right ventricle is seen. Atretic tricuspid valve is not
shown in this picture.
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I | |\v

Fig 13, Truncus arteriosus communis with agenesis of the left pulmonary
artery: {S,D,D} TAC. Selective angiocardiograms.
a,b. Injection of contrast medium into the right atrium (RA). The undivided
truncal valve is seen. The pulmonary artery (PA) is bifurcated to the left side
of the aorta (Ao). RV : Right ventricle.
¢, d. Injection of contrast medium into the left ventricle. The truncus arteriosus
overrides the ventricular septal defect (VSD). Agenesis of the left pulmonary
artery is seen. MV : Mitral valve.
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Fig 14, Extreme tetralogy of Fallot: {S,D,D} Normal. Selective angiocardio-
grams from the right ventricle (RV). a,b. The aorta (Ao) is overriding above the
ventricular septal defect (VSD) and proximate to the mitral valve (MV). The
blind infundibulum (1) of the right ventricle is seen.

d|

’ll'
" LV l“‘
1 ;Ap !

Fig 15, Single aortic trunk associated with isolated dextrocardia, mitral
atresia, and hypoplastic left ventricle: {S,L,?} Single. Selective angiocardio-
grams from the right ventricle (RV).

a, b. The aorta (Ao) is overriding above the ventricular septal defect with the
subaortic conus. Origin of the pulmonary artery is not clear.
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Fig 16, Single aortic trunk arising from the right ventricle associated with
isolated levocardia: {I,D,?} Single. Selective angiocardiograms.
a, b. Injection of contrast medium into the left atrium. The aorta (Ac) arises
from the right ventricle (RV) connected to the left atrium (LA). The aorta is
separated from the tricuspid valve (TV) by the crista supraventricularis (CSV).
¢, d. Injection of contrast medium into the left ventricle. The outflow tract of
the left ventricle (LV) is the ventricular septal defect (VSD). The pulmonary
artery is not opacified anywhere.
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BEWEZXT %, EHBRUAZD loop rule iz
FEE A DIESBH A I BRI B AT 3
%5, ThbKEIRIC L ARMEINRE L AR15 5 im
BRAEBCERLTW52, AEEHAmSs
BT 558 L OMBBAT T 50134 <
Tehrote, S0 EXMOEOHHE O RKEH
ErOHHIBHFLET D & LT,
KBRS T loop rule IKBETH L0
TR K M BT & B KBRS M - fok g
ERTHY, MHBIBERETCHS, EXE
#Eiz. b loop rule icFE# & DML LEIE— B
RRIFRE E R ME B RE TR ERF T
5, TOZELAMEBBEIETCHNE, BIHK
MEIRBIRCHIMERCTHh, FRCbLES
ChERLELZLTH S,
MAMEEERKSCAAMELERE D
loop rule K &CHBEFILEFELET S, Ko
loop rule AR EETHDO TR Wb Bk
%, XY EFEHOEICITVEKInES SRR d =

Table 2 Ventriculoarterial connexions, loop rule, types of the outflow tracts and position of the aorta of

the conotruncal anomalies

To the loop Typesofthe  Position of Diagnosis and number of cases
Rule outflow tracts  the aorta . .
Posterior Normal relation : 13
Adaptation Cross -
Anterior non
Normal connexions Posterior Isolated ventricular discordance : (0
Exception Parallel - - =
atetior Anatomically corrected malposition
of the great arteries: 1
. ‘Transposition of the great arteries
Posterior . . ; i
) with posterior aorta: 1
Adaptation Parallel Tvoical rr——y :
! T'ypical transposition of the greal
Ant :
TGA connexions nterior arteries: 25
. Posterior non
Exception Cross > —
P Atypical transposition of the great
Anterior .
arteries: 2
] Adaptati Double outlet right ventricle: 12
Double outlet right daptation LTIt ventric
ventricle Excenti Double outlet right ventricle with
ception
P L-malposed aorta: 3
let left ]
D"”“’?e — Double outlet left ventricle: 1
ventricle

Single arterial trunk

Truncus arteriosus communis : 2

Aorta arising from L.V :4

Overriding aorta: 7

MAorta arising from RV : 6
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Fig 17, Transposition of the great arteries with overriding aorta and pulmonary
stenosis and isolated dextrocardia: {S,L,L} TGA with overriding aorta. (an
autopsy case) Selective angdocardiograms from the left ventricle (LV). The
right ventricle (RV) is opcified through the ventricular septal defect. The
pulmonar artery (PA) is lying posteriorly to the right of the aorta (Ao). Line 1
indicates DORYV, line 2 indicates TGA and line 3 indicates DOLV. Which is true?
Autopsy suggests that line 2 may be true.
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(conus ridge) (X—¥.OEBHFLOBIH OERERER
ERPIORBRREL Y EAREL, SECES
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Mp bulboventricular flange

s aistal portion of the conus
Erd sephtum

Fig 18. Relation between the distal portion of the
conus and the atrioventricular valves.
TV : Tricuspid valve
MV : Mitral valve.
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Fig 19.a. Normal morphology of the right ventricle and relation between the
each septum and the crista supraventricularis.

b, Shematic representation of the each septum, its fusion line and relation
between the semilunar valves and the atrioventricular valves of the normal
heart,

PA : Pulmonary artery. Ao: Aorta.

RV : Right ventricle.

LV : Left ventricle.

BVF : Bulboventricular flange.

DD : Dextrodorsal conus ridge.

SV : Sinistroventral conus ridge.

VS : Ventricular sinus septum.

MS : Membraneous septum.

TV : Tricuspid valve.

J 1 Junction between the proximal portion of the dextrodorsal conus ridge and
the tricuspid valve.

F1: Fusion line of both conus ridge.

F2: Fusion line of the proximal portion of the sinistroventral conus ridge and
the ventricular sinus septum.

F3: Fusion line between the distal portion of the conus septum and the truncal

septum.
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D-posterior ° (' L-posterior
aorta ‘ ')ﬂ-__é - aorta

D-rotation L-rotation
D-anterior 3 ... L-anterior
aorta é A aorta

Anterior

Fig 20, Rotation of the great arteries (modified
from Van Praagh’s report™)
Aorta is indicated by coronary ostium.
PTA. : Primitive truncus arteriosus
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parallel Cross

7 >
A= AL

LV-CsV LV-CsVv

@ and E:RV indicated by tricuspid valve. [ % :Bulboventricular flange.

(= and /—7 :LV indicated by mitral valve.

G

: Distal and proximal portion of the
conus septum related to atrioventricular

valve.

Fig 21, Morphogenesis of the outflow tracts on the D-loop
T : Truncus. C: Conus. RV : Right ventricle.

LV : Left ventricle.

cross or parallel : Type of the outflow tracts.
RV-CSV : Crista supraventricularis in the right ventricle.
LV-CSV : Crista supravestricularis in the left ventricle.
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Table 3 Relations between the differential conotruncal separation hypothesis and the morphology of the
conotruncal anomalies

Posterior conus becomes continuous with Anterior conus becomes continuous with
the left ventricle via the primary the left ventricle via the primary
interventricular foraren interventricular foramen
Localization of the
crista supraventric- Right ventricle Left ventricle
ularis
Types of the out-
) s Cross Parallel Parallel Cross
flow tracts
Posterior aorta Anterior aorta Posterior aorta Anterior aorta
. Normal relati Typical tra si- nsposition of
Adaptation to the lation ‘yp ransposi Transpositio fJ
tion of the great the great arteries not reported
loop rule . g .
arteries with posterior aorta
Anterior aorta Posterior aorta Anterior aorta Posterior aorta
. Atypical trans- Isolated ventri- Anatomically corrected
Exception to the i ..
fiamens position of the cular malposition of the not reported
B great arteries discordance great arteries
2
Z
o
5]
s |
=
=
=
=
2
g
-]
by
E
H
=
=1
g
—
-
%
Fig 22, Relation between the arterial positions, the types of the outflow tracts,

the ventricular loop and the visceroatrial situs. The black areas indicate the
absence of these relations. The absence occurs on account of the developmental
limitation of the proximal portion of the conus septum.The etiology of absence

of the dotted areas is unkown.
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Situs solitus Situs inversus Situs solitus Situs inversus
D-loop L-loop L-loop D-loop

Normal |RA|LA LA|RA| |RA|LA LAIRA

relation | py|LV| |LV|RV| |LV|RV| |RV|LV
oY e og 6:'
® & &
Normal Inverted Isolated Isolated
i normal atrial atrial
- heart non-inversion inversion

ACM with| RA|LA LA|RA RA|LA LA|RA
posterior

aorta RV |LV LV|RV LV|RV RV|LV
o 5 fe.
P S S P
2 9 Isolated Isolated
& g ventricular ventricular
inversion non-inversion

(Isolated ventricular discordance)

RA|LA LA|RA RA|LA LA|RA
RV|LV LV|[RV LV|RV RV|LV

Yo @ ®® 6®

ACM

B1 Eiz As A4
QB I Aorta.
CD ! Pulmonarx artery.
C

B) eross outflow tracts.

| :parallel outflow tracts.

Fig 23,a, Classification of normal connexions.

Situs solitus Situs inversus Situs solitus Situs inversus

D-loop L-loop L-loop D-loop
_ RA[LA| |LA|RA| |RA|LA| |LA|RA
Typical
TGA RV|LV| |LV|RV| |LV|RV| |RV|LV
P T G P
A A2 Bs Ba

TGA with| RA |LA LA|RA RA|LA LA|RA
posterior

aorta RVILV LV| RV LV|RV RV|LV
P P P %

RA LA LA|RA RA|LA LA|RA
RV |LV LA[RV LV|RV RV|LV

[
S @ @ S

Fig 23, b, Classification of TGA connexions.

RA : Right atrium. LA : Left atrium.

RV : Right ventricle. LV : Left ventricle.

TGA : Transposition of the great arteries.

ACM : Anatomically corrected malposition of the

great arteries.

Atypical
TGA
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Fig 24, Relation between the each septum of segment in double outlet right

ventricle.

DD : Dextrodorsal conus ridge.
SV : Sinistroventral conus ridge.
TV : Tricuspid valve.

MV : Mitral valve.

VS8 : Ventricular sinus septum.
BVF : Bulboventricular flange.
TS : Truncus septum.
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LR A (proximal part ; septal band &
moderator band) & EALH (distal part: crista
supraventricularis parietal band) ZXFIL,
MEXAEEO—TCTH > TEBRKIT LD, F
HMIESLHBLES & LI, ZoRXHRE
BEW L OTH - T, KWL TOREXENEKE
mHDKG & AR RICT S,
FomAFgEDEHE b, AR TIERTRO <
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b, Van Praagh O 2 L 3ERLY R T
%, Bz BT KBk Z £ - foK I B R & 5 F
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[
o
bilaeral Q N
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Differential conal
development hypothesis

: Right ventricle indicated by tricuspid valve.

: Left ventricle indicated by mitral valve.

: Conus.

: Aorta.
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=

Differential conotruncal
separation hypothesis (##)

@i : Pulmonary artery.

< Vv : Bulboventricular flange.

1

: Distal and proximal portion of the
conus septum related to atrioventricular
valve.

Fig 25, Disagreement between differential conal development hypothesis and
differential conotruncal separation hypothesis.
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1 DORV
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) ( { & %
¢ D -
DORV with  DORV with Taussig- Taussig- ‘
subaortic subaortic Bing Bing
\FSDl VS]i l variant variant
L) m —-9 3 43 - ’-D
§> & ( éﬁ%& A é% )
G B Y G Z
. . .
Eisenmenger DOLV with TGA with
complex overriding overriding
pulmonary aorta
l artery [ l
ﬁ“ _13 a — g /" ———
Normal Isolated DOLV Atypical Typical DOLV
relation ventricular TGA TGA
non-inver-
sion
&2 :RV indicated by tricuspid valve. ﬁ! s Aorta.

& : LV indicated by mitral valve.

I : Interventricular septum.

® : Pulmonary artery.

ﬂ“ﬂ( : Bulboventricular flange.
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DORV

LN, L
% 4

DORV with DOLV with
subaortic overriding
VSD Pylmonary

artery
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T

DORV

\
@

Taussig- DOLV with
Bing overriding
comp] ex aorta

ff% T <

@ %,
1S

DOLV

%

Fig 26, a,
with the left ventricle.

b

| S L
% &

TGA with
posterior
aorta

DOLWV

The spectrum in case of the posterior conus becoming continuous

b, The spectrum in case of the anterior conus becoming continuous with the

left ventricle.
DORYV : Double outlet right ventricle,
DOLV : Double outlet left ventricle.

TGA. : Transposition of the great arteries.
ACM : Anatornically corrected malposition of the great arteries.
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