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Summary

High-speed ultrasono-cardiotomography was performed on 20 patients with atrial septal defect of
secundum type and 10 normal subjects, in order to study the backward deviation of the interventricular
septum (IVS), using a Sonolayergraph of Toshiba, SSL-51H. The cross-sectional echocardiograms were
taken by 8 mm cinecamera in combination with ordinary 35 mm camera or polaroid camera through the
left ventricular long axis at the 4th left intercostal space.

The angle between the interventricular septum and the parallel line with the anterior chest wall
was measured at 3 different points (Figure 1) of the IVS. The data were analysed at end-systole and end-
diastole.

In atrial septal defect, there was a significant backward deviation of the IVS, compared with that in
normal subjects. Especially, the middle portion showed a remarkable change. Additionally, the deviation
of IVS was prominent in ASD with severe pulmonary hypertension or large left-to-right shunt.

Moreover, there was a significant correlation between the mean pulmonary artery pressure and the
backward inclination of the upper part of IVS. However, the ratio of left-to-right shunt (9,) was not
significantly related with the deviation.

HITBRFEESES H=NF The Third Department of Internal Medicine, Nagoya
4t BB FNX L ERT 65 (T 466) University, School of Medicine Tsurumai-cho 65,
Showa-ku, Nagoya, 644

—:519.—



B g, B, RN VR, Sohy ZE, ZH, fF

In conclusion, high-speed ultrasono-cardiotomography appears to be of value in observing in real

time motion of the IVS in ASD.
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Measurement

Chest
Wall

AAW : Anterior Aortic Wall
PAW : Posterior Aortic Wall
RV : Right Ventricle

LV : Left Ventricle

LA : Left Atrium

AML : Anterior Mitral Leaflet
IVS : Interventricular Septum

Figure 1. Method of measurement.

Initially, a horizontal line X is drawn at the boundary
between the anterior aortic wall and the interventricular
septum, and a line Y perpendicular to X is described
passing through the point A. Furthermore, points B,
C and D are given at the distance of 10 mm, 20 mm and
30 mm from A, respectively. In addition, three lines are
drawn parallel with X passing through B, C and D,
giving points E, F and G as shown in Fig. 1. Thus, the
angle @ 8, and 7 are measured.
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Table 1. The measured angles of IVS in

4) LEFROLLE o 7§ Figure 1 R+ mormal ilijecte
: cl: < ) j(@lﬂ’l’(ﬁﬁﬁi‘ }_’ 'D‘%Wﬂ}%‘@iﬁﬁ (%?’T%ﬁ) Normal End-Systole End-Diastole
Case Sex Age ar B1 ri a2 B2 L2
LY pEEIC EEAER X 20F, T OEM ) MT. m 15 29 16 8 0o -8 -13
FichEBITHE 2 +T552 AL, HA%R 2 MK m 2 o w2 B A 2N
wy X cEmCHBECFIEAY 20 QT 0 T T L g
ZoBEHEICA XY TFH~ 10 mm, 20 mm, 30 s ML om % 0B 02 1 o o -4
mm 0)%)#—‘% B, C, D L _9;_ 5. = 0)%'},5; B, C, 6) MT. m. 20 0 -11 -17 -3 -23 -3
nOHY. R 2 19 15 10 0 -0 -13
Dz@Ey, ERY CEEALEBRIOEPRRGIC 2 ® YE m 15 2 1 2 8 0o -7
v, ﬁ>0¢ﬂé®4ﬁ$nﬁ%k£§ﬁ%@qﬁ,ﬁ * %,_? E, 9 S.K. m. 19 8 0 -9 -5 -12 -16
100 K.T. m. 10 10 -6 -12 -16 -3 -25 (degree)
F,G t+5. ZBAE, LCAF, ZDAG %G, Mean 2.0 145 33 -49 -85 -1 -17.6
EHRY X ohAflofAaEzr (+), £o b o (—) S.D. 10.02 1075 1278 12.2 1166  9.38  8.00
&Lz, 7BREAEE, AUHER ) & IR B —
Table 2. Summaried clinical data of 20 patients with ASD
ASD End-Systole End-Diastole Shunt R. Bif. Press. RVOFD CTR PMI/(1/2)Lb
degree degree % (=) mmHg mm % %
Case Sex Age ay By ry ap B2 rz
DTY f 29 2 36 27 19 19 15 52 79126 (39) 3 70 64
2 LY. m 2 29 26 26 20 20 18 70.5 4/-4 (24) 38 64.6 40
3) S.T. f. 34 48 48 8 4 37 33 54 94112 (50) 34 69.4 80
4 Y.0. f. 39 34 21 21 15 12 10 97 58/ 2 (20) 26 58.7 65.2
5 Y.Y. m 17 26 19 13 9 9 7 69.9 24112 (18) 34 52 33.3
6) K.H. m. 14 32 20 B3 25 17 12 78.5 37114 (22) 30 53 43
7) HO. m. 30 3 14 6 5 5 3 8 43/13 (22) 36 51 4.5
8 M.Y. m. 4l 12 8 8 10 7 7 2 35/ 6 (15) 28 58 36
9 AS. f. 26 17 13 10 0 0 * 50.6 28/ 5 (16) 29 52.2 43.5
100 K.M. f. 23 16 16 11 0 -6 -14 68.2 30/ 3 (11) 29 55 39
1) M.A. f. 24 18 11 7 23 4 0 74.9 65/ 5 (22) 36 63 42.17
12) LT f. 16 21 17 9 5 0 =5 58.3 30/ 2.5 (27) 28 52.1 31.5
B)TY. m 4l 33 16 5 8 -5 -10 51 30/ 3 (13) 30 56 35
14) HT. m 2 30 14 7 0 -4 -6 67 40/15 (25) 34 54.9 52
15 R.I. f. 11 14 2 -1 8 -4 -10 21.6 241 0 (12) 30.5 52.1 a2
16) AY. f. 36 30 9 -4 0 -18 -25 49 110/40 (60) 4.4 64 60
17 KMo f. 4 14 5 0 -6 -9 -12 37 48128 (38) 18 52 471.1
18 S.M. . 24 18 2 -9 -18 -18 -24 68.2 42117 (20) 30 53 4.7
19 T.I. f 31 -7 -15 -19  -16 -20 -3 24.3 251 3 (14) 22 47.1 43
200 K.K. f. 39 20 11 11 0 0 3 33.7 33/ 7 (16) 48 54 38
Mean 25.1 2.8 14.9 9.7 1.4 23 -1.1 59.3 (24.2) 31.9 56.6 46.5
S.D. 11.48 1175 12.85 13.94 13.60 13.87 15.05 18.66 (8.06) 6.65 6.21 11.69

Bif. Press.: pulmonary artery pressure, RVOFD:
the degree of protrusion of pulmonary artery.

right ventricular outflow dimension, PMA /(1/2) Lb:
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L7z, IWfE#H#Ho «BAE % ai, £CAF #% B,
/DAG % 71 L L, fLiE## o ~BAE % «
ZCAF % Bs, /DAG % y» & L1z

2

B &

1) fEEEA a; FE (mean) 14.5°, EHE(R
#% (SD) 10.75, B;; mean 3.3°, SD 12.78, ri;
mean —4.9°) SD 12.23, @,; mean —8.5°, SD
11.66, B»; mean —14.1°, SD 9.38, y,; mean
—17.6° SD 8.00 & - 7= (Table 1). ASD a;;
mean 23.8°, SD 11.75, 8,; mean 14.9°, SD 12.85,
r1; mean 9.7°) SD 13.94, a,; mean 7.4°, SD
13.60, B.; mean 2.3°, SD 13.87,
—1.1°, SD 15.05 ©# - 7z (Table 2),

filtEE A L ASD o mean 30 t fEl: Figure

72; mean

2 ZRT k9, ai; t=2.04, p<0.10, Bi; t=
2.27, p<0.05, y;t=2.75, p<0.05,
3.09, p<0.01, s; t=3.25, p<<0.01, 7; t=3.13, p
<001 t» Y, fEEEAL ASD O LERREOHEE
iZonWT, ®E ToltflizioT, FEE»
B bhic. ZofFEZER Figure 3 (c5R L.

2) vy v R (EA) © mean %, 59.339,
SD 18.66 =, ASD o ftihjk/E(EH{E) > mean
% 24.2mmHg, SD 8.06 & b, ASD o + >
NER EHEIARE O AR, Rohimr i,

3) ASD oEfAY v+ v MRLAE 21X, Y
QA R

4) ASD OFHEINRIE & fAEE (a1, Bu, 715 @z, Bo,
re) & ORI 2 F h, 0.837 (p<0.01),
0.649 (p<<0.01), 0.341, 0.451 (p<0.05), 0.311,
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Figure 2. Comparison between the data of ASD and normal subjects.
N: normal control, ASD: atrial septal defect.

— 522 —



LRI 505 % Lz R

125, CRP, RA L ¢ icpatk, BMREIER, MipL
YT VEBERE, LBETAHEZE, £234, 50
ZEHH Y (CTR:6() %, BHEhARZE H B 8000),
DEMEAZEER L OEEHIMNGEE R, B

aul
&

Chest Wall
Back
‘ 0
w_— ASD(S.T)
SYST,
— 20mm
df 5D \S 30mm
S: ASD (Systole)
Normal | ASD D:ASD (Diastole)
s : Normal  (Systole)
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(Mean End-Systole End-Diastole
degree @ By r az B2 ra2
ASD 2.8 14.9 9.7 1.4 2:3 -1.1
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Figure 3. Schema of backward deviation of
IVS in ASD.

0.227 ©& v, RHBHARE & O FEo i 10 mm
20 mm H» 50 ETIE, WHEEHcBs W T, 5
BREOHMP RO, HIEEH 10 mm <, 4L
OFEEN RS iz,

wiz ASD g of T, LEPROBGIRAO
R 75 2 Bl & E G 5.

s (Case 3). S.T., 34F, & (BEES).

ETHELY, OHEFEEHShTw. 1964
M, HREETFEKIZT ASD 22sh, ALHE
IRPHEE U 5. T ORAEREIC TRIBBES L

T, ZHEALRTE Y, I (EREERREECS S Figure 4. ultrasono-cardiotomogram through
K BAEPBHEAT XL 9IcAa Y, FHESYED 2 the left ventricular long axis in a 34-year-old
W, 1975489 B 8 H, WUANBI~ABE L7 BFAEE female with atrial septal defect of secumdum
. e ) - S o type (S. T.) (Case 3).

NRIRO RS & B TIRSR, RAMO N IR The IVS is found to be remarkably deviated
Wi B, FIERICROMzZEY GEL) b b. posteriorly toward the left ventricular cavity. The
ABSREBESER B T ORRART R, B PR Ay & JE B right ventricular chamber is more enlarged in diastole.

syst.: systole, diast.: diastole, AQ: aorta, LA: left

NYHA III°, WaR (C36 1R 96-60 mmHg, ik atrium, LV: left ventricle, IVS: interventricular
i 80/4y A%k, AT A fih, AT B RE IE %, ASLO septum, RV: right ventricle.
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Figure 5. Ultrasono-cardiotomogram in a 21-
year-old male with atrial septal defect of
secundum type (I. Y.) (Case 2).

The interventricular septum is extremely pushed

posteriorly, forming a greater angle with anterior
chest wall. SYST.: systole, LA: left atrium, LV:
left ventricle, IVS: interventricular septum, RV:
right ventricle.

BE~ABt Uiz, AbthpsgtrEzr =1, #oicx v,
197522 A 11 B, YRE~ERIARBE Lz, BES
BT 1 For, SRMEERNEO Rz %

1972 fEHBREAIEED W b =T 7. ABiisES m
X OB R, SRR NYHA II°, Wa-R 2
4, i 126-60 mmHg, fkdn 96/5%, KA
foh, BFE%REIE%R, ASLO 125, CRP, RA » 4z
i, BREEEETHY, MRLy NS UEERERER
IL‘\]{i”é'Cﬁ 2,3, 450EHs b (CTR=64.6%,

ASD (T.Y.)
SYST.

Figure 6. Ultrasono-cardiotomogram in a 29-
year-old female with atrial septal defect of
secundum type (T. Y.) (Case 1).

The upper picture is in systole, and the lower is in
diastole. The interventricular septum is deviated
backward throughout the entire cardiac cycle. But in
diastole, the inclination is more remarkable than in
systole. SYST.: systole, DIAST.: diastole, AV:
LA: left atrium, LV: left ventricle,
RV: right ventricle,

aortic valve,
IVS: interventricular septum,
LVPW: left ventricular posterior wall.
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NORMALCY K)
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Figure 7. Ultrasono-cardiotomograms alongthe
long axis of the left ventricle in a normal subject
(Y. K)).

The upper panel is at early diastole and the lower at
mid-systole. The interventricular septum is inclined
forward but no backward deviation is observed. The
interrupted portion in the electrocardiogram shows the
moment of the cross-section. AO=aorta, LA=left
AML =anterior mitral leaflet, IVS=inter-
ventricular septuj, LV =left ventricle.
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