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Summary

Tetralogy of Fallot (TOF) with a total conus defect has some characteristics different from classical
TOF in respect to its morphogenesis and clinical features. This anomaly, although rare in Europe,
constitutes approximately 10% of all types of TOF in Japan. In this report, we studied 30 cases of
TOF with angiographic or surgical documentation in order to investigate two-dimensional echocardio-
graphy as a possible mean of detecting a conus defect in TOF.

We classified the entire group into three types according to the location of a ventricular septal
defect (VSD): subpulmonic VSD (six cases, I), infundibular muscular VSD (11 cases, II) and
perimembranous VSD (13 cases, III). A long-axis view along the right ventricular outflow tract rather
than a short-axis view at the level of the aortic root was adopted as a useful examination for viewing
VSDs. Using the former image, we could observe precisely a VSD just below the pulmonary valve in
all six cases of Type I and three of Type II, but none of Type III. Three cases of Type II which had
a short infundibular septum of several millimeters in length with surgical confirmation were very
similar to cases of Type I. The discontinuity between the interventricular septum and the pulmo-
nary valve was confirmed to be identical with subpulmonic VSD by angiographic and pathological
studies.

In conclusion, we could differentiate TOF with a total conus defect from the other types of TOF
by detecting the echo defect in the septum just below the pulmonary valve with the aid of a long-axis
view of the right ventricular outflow defect.
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2T IR —FEEET D LERDHBY. ZoR
o Fallot M#EHEE, HA TRERKICH A~ DIFE
BE<, HEOK 10% 2hws tfEshTs
DA LR THENICEEAEESZBLTY
5.
SEFEAZ, M#EPREKER Fallot pugyE
EWELT 2 —MEACHFREN STz &
FEWL LTEAMELEZITo2. & 0 & » Fallot
PUBUE D VSD O{7iE & FRESEH  IfighiRS F 5
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Fig. 1. Schematic diagrams of three different types of ventricular septal defect (VSD)

in tetralogy of Fallot.

A: Subpulmonary VSD: The defect is located just beneath the pulmonary valve, and the infundi-

bular septum is totally lacking.

B: Infundibular muscular VSD: The defect is located in the infundibular septum and surrounded
by the distal infundibular septum (upper margin) and the proximal infundibular septum (posterior

margin).

C: Perimembranous VSD: The defect is located below the infundibular septum and there is no

muscular component at the posterior margin.

Ao=aorta; PV=pulmonary valve; VSD=ventricular septal defect; TV =tricuspid valve; RV=

right ventricle; Inf.=infudibular.
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Table 1. Clinical data of 30 children with tetralogy of Fallot

Type of VSD Patient Age Sex  Associated lesions Confirmation

1. Subpulmonary VSD

1 TS 7 M PFO Ope
2 KK 12 F PLSVC Ope
3 MY 5 F Bicuspid pulmonary valve Ope
4 N A 22 M —_ Ope
58S1 5 M PFO Ope
6 HS 6 M RAA Ope
II. Infundibular muscular VSD
7 AK 5 M PFO distal inf. septum: 3 mm Ope
8 AG 2 M distal inf. septum: 2 mm Ope
9 MT 4 F RAA, PFO, PLSVC distal inf. septum: 5 mm Ope
10 S H 15 M LPA, PDA, PLSVC Ope
11 A1l 5 M PFO Ope
12 RO 3 M RAA Ope
13 NY 5 M PFO Ope
14 J Y 9 M — Ope
15 N S 5 F PFO Ope
16 C N 9 F Post PA valvotomy Ope
17 KA 4 F PFO Angio
III. Perimembranous VSD

18 E K 4 M — Ope
19 MO 5 F PFO Ope
20 AK 1 M PFO Angio
21 HT 6 M PFO, RAA, pulmonary sequestration Ope
22 ST 3 F — Angio
23 T N 4 M PFO, RAA Angio
24 HI 3 M PFO Angio
25 KH 3 M PFO Angio
26 S H 3 F PFO Angio
27 UK 4 F PFO Angio
28 K1 1 M PFO Angio
29 KR 5 F PFO, single coronary artery Ope
30 NM 5 F PFO Ope

RAA=right aortic arch; PFO=patent foramen ovale; Ope=operation; PLSVC=persistent left superior
vena cava; Angio=angiography; inf=infundibular.
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Fig. 2. Schematic diagram of two-dimensional
echocardiographic planes depicted in this study.
Plane 1: Short axis of the aortic root.

Plane 2: Long axis of the right ventricular outflow
tract.

Subpulmonary VSD

Infundibular
muscular VSD

Fig. 3. Two-dimensional echocardiogram of
plane 1 (upper panel) and its schematic diagram
(lower panel).

Location of the echo defect is designated as the
clock position around the aortic root.

RA=right atrium; Ao=aorta; INF.=infundi-
bulum.

Perimembranous VSD

11 1 n 1 1 1
1\ [ <;;2\ /2<;;3\\
9 3 ot i 9 3

Not visualized 1

Not visualized 4
total 6 total 11

Not visualized 5
total 13

Fig. 4. Location of the echo defects around the aortic root in three different types of VSD.
The echo defects located in the 11 to 1 o’clock position are most frequent, but there is no
specific location of echo defects for each type of VSD.
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Fig. 5. Typical echocardiographic patterns of the three types of VSD depicted in the
plane 2.
Subpulmonary VSD: Beneath the pulmonary valve, a definitive echo defect is seen in all 6 cases.
Infundibular muscular VSD: A definitive echo defect is seen in Case 8, but there is no echo defect
beneath the pulmonary valve in Case 12 and 17.
Perimembranous VSD: No echo defect is observed beneath the pulmonary valve in all cases.
PV=pulmonary valve; MPA=main pulmonary artery; IVS=interventricular septum; MV =
mitral valve; RV=right ventricle; INF.=infundibulum.
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Fig. 6. Two-dimensional echocardiograms depicted in the plane 2 and the corresponding
lateral projections of the right ventriculogram.

A: Subpulmonary VSD: The VSD is demonstrated beneath the pulmonary valve by both the
lateral projection of the right ventriculogram and the two-dimensional echocardiogram (Case 5).

B: Infundibular muscular VSD with a short distal infundibular septum: The VSD is revealed
beneath the pulmonary valve as in the case with subpulmonary VSD (Case 9).

C: Infundibular muscular VSD with a long distal infundibular septum: The VSD is located
away from the pulmonary valve by the lateral projection of right ventriculogram and no echo defect
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is shown below the pulmonary valve by two-dimensional echocardiography (Case 15).

D: Perimembranous VSD: The echocardiogram shows similar findings infundibular muscular VSD
with a long distal infundibular septum, but the right ventriculogram does not demonstrate proximal
infundibular septum (Case 29). It is impossible to differentiate infundibular muscular VSD with a long
distal infundibular septum from perimembranous VSD in this study because the proximal infun-
dibular septum is not detected by two-dimensional echocardiography.

RV =right ventricle; IVS =interventricular septum; VSD = ventricular septal defect; LV =left ventri-
cle; MV =mitral valve; mPA=main pulmonary artery; PV=pulmonary valve; INF.=infundibular.
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Table 2. Results of comparative two-dimen-
sional echocardiographic finding us-
ing the long-axis view of the right ven-
tricular outflow tract in patients with
tetralogy of Fallot

Number of cases
T £ VSD showing the echo ':L(x)tal])e o
ype o defect beneath the ofm S 1; °
pulmonary valve case
Subpulmonary VSD 6/6 100

Infundibular muscular VSD
Short distal

infundibular 3/3 100
septum
Long distal
infundibular 0/8 0
septum
Perimembranous VSD 0/13 0

E, KEMRESRE L, KBRS & I SRR O BRiEdE
EFEOPT R &R

= 3

1. KERIREREwETE ok (Fig. 3)
KEWRARETEFH o VSD oliR i, =RFL
IBIIRS DACE & v &<, FiBRAFTE VSD ©
F 1R 6 3B, MR VSD Tl 9 i
2o 11 B0 FAICLE T 5 LARE & hic s, Fig.
4 iR+ LYy, VSD &R LIHEMROMIE L
oz, AEOBREEDbhRM T

2. AZEHEREYE R

Z OWTE X FBhARS & IR ATE & F—FEmEm i
ErATn5. VSD o 3BoREFHZEFBOT =
—#% Fig. 5 &R+, MBIRFE T KRGO
Fw bh b EH L ED bRV IERRFEET .
= OWFZMR I IHEIRA T8 VSD Tk 6 fl&fl,
b pER VSD i 11 4l 3 filiciEs b i,
—%, MEtEEE VSD i 13 flesiciln bh
#2227 (Table 2). J@}FfHHER VSD 05
b, WiEMGEOFD bz 3 FIER 7,8 B X U9
THBH, WHHETR T EMMAMEFRR K mm
LaxbyTENL, THHESN < MElRkSR TR

VSD (CiEWEEBITH - 7. FEY 0 8 Flix, M
wH VSD Rk, BV mEMMgETRE AL T
Iz.

3. WRL=a— TR & DIEEER L O
%ttt (Fig. 6)

DMEERAT R, WERTHY, Lieh->T
Wil 2 —RIEWEIHELh TW 5. ERAT
R, MiBRHF TR VSD (Fig. 6A) TRAET
iz VSD n33@mw bh, Zhigigl=a—Kick
FERETOWES & & < —FK ULk B
VSD (Fig. 6D) ciEiiR L, MERFET
T v LEMY BT VSD o kBB EH L,
ZhiElEo T = —RIic B THIBIIRAE T Ik
ZGARD bW EE—E LT B
% VSD (Fig. 6B, C) & s, EAMHET
& o4 h 1 EI (short distal infundibular septum)
B = = — X LBk TE VSD, Bv#l
(long distal infundibular septum) i3 fEM#E:EREY
¢, A—FR&RLE BEEHREIZAELIA
PrEsEPRRO FEIC X D Z o WE 2 ERtki
5, WEL= 2 —ReEfiMH#ERRE T
T, F0ioHEOEINITE b ol

4. WRLO= - A L LERIC KT BTE
& oxtit (Fig. 7)

X o Z R o CEA I BRS T VSD 2 F 3
5 MEhES /xia% Fallot MOfhE, A5 M
# VSD #F+3E% o Fallot MEED b D
Thb. THhThOLERITEW THBIRS &
EfzE—mCE L > REETEEH# L, M
BRATE VSD 262k A—EEIC & Eh
5. —J, MEMLE VSD 3 zo¥HEL YV E%F
CHEEL, BLAER—FEREIEEhAZN (B
FH). V=72%F+vF—HAVTKPTEHER
MR EHMEEZ R &, TRIORT X O, fidh
MRFTFE VSD TRAETIC K& 2 Bz
¥, —7F, BHEEE VSD CiIAETIIEZE G
HoF, BEEbTMCER~ETS & & iIT X
v, VSD ALy vsFoxza—BREbbh
Tz.
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INF. SEPTUM

Fig. 7. The correlation between pathoanatomy and two-dimensional echocardiograms

in tetralogy of Fallot.

Upper left panel: subpulmonary VSD.

Upper right panel: perimembranous VSD.

Lower panel: two-dimensional echocardiograms and their schematic diagrams taken from the
upper pathological specimens by a linear scanner.

AoV =aortic valve; PV=pulmonary valve; RV =right ventricle; VSD=ventricular septal defect;
INF. =infundibular; IVS=interventricular septum; LV =left ventricle.
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BETOREEELLTWRE, @F o Fallot 1
BRE L IR - e—HEAL TV BY.
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I R L BR, WEL= =R XoT
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PR E 2T Wil & L i3, parasternal $TiE
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Eb 5. BIEE TORME VSD i+ s
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BRMIIC L o Th e b ENEETH D, LEFP
bR & Rl—m bicFfE 5 BiMiE VSD L iRl—
OB T 5 b0 Li3EZ bRk, Bierman
519 Henry &0k, subcostal ¥ o4l
#<, Fallot PUUE DIRAL U 7o Mg IR AT
HELLTWEDR, BxoRRTE, EiMF»o0
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FT50RXRETH - 7200, SE O RFTORHER,
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HHEGR ) O B ARITETH . Z0FEED 12
1%, =a—BRE, THPGMERS X 5 42l
T —rFRORD, KEINRARE O &R 23m
RIS &, LizaioT VSD Xl & i3k 4
<, 25 1R HHic KEMNREETE O Wi
BERDLOSCRBEDTE RV D L EXDR
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WRFEASHEHTIRE 2 2 &Y, BAHERI VSD ick i3 5

fiighiRF FE VSD Rz o FE Tz VSD %38
%, MgEPRRe/xiEE Fallot MEYE &\ 5 2
REREThH o1, EeBLza—KE, Bk
FHTFE VSD L jgiiRE VSD & 3 BARRIC XK BIRS
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o Sick v, MgRFTE VSD & Ek
OFREET S bO»D, kA VSD FiLlEr
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roENCEEZETORBERBEESh TS LN
HRETHHH. LT a—FoxrRT b oEINR
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&3g%E Fallot MUBUE 2% @% o Fallot PUUE &
ERRTENPE 2 ERE L 7.
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W38 (VSD) o2 sl & hic Fallot pufg
iE 30 FlTd 5. REORBEMNL L Y BREFERIC
fitighARF T VSD, JREBfntEsl VSD, i
# VSD o 3 Bz iT7z.

WriE vk L Wi i KBRS & S =
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MRS TE VSD <% 6 Fl&fl, I8 4% &
VSD i 11§ 3 Flic FBIRFE T o Brds
¥@Eoic. Lo L oEGEERE VSD ©
F 3R FLEDbh Aot ERE, R
R O 3 i mALM#EFREAEK mm LiE
<, THREZERC L BARA TR VSD ifnic
», ERBEEETH - . DIEERTR, ME
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