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Twelve cases

of atrial

septal defect in the aged
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Clinical, hemodynamic, phono- and echocardiographic observations were made in 12 patients
with atrial septal defect (ASD) over 60 years of age (mean 72.3 years).
Eight cases had congestive heart failure in sixth or seventh decade, 5 had hypertention and 2 had
angina pectoris. The electrocardiographic features included right bundle branch block (RBBB) in 8,
left bundle branch block (LBBB) in 1, no conduction disturbance in 1, and atrial fibrillation in 6.
Cardiac enlargement on chest X-ray films (cardiothoracic ratio exceeding 60%,) was demonstrated
in 8 cases and the enlarged main pulmonary artery was observed in all.
Cardiac catheterization revealed mean pulmonary artery pressure ranging from 18 to 50 mmHg,
Pulmonary vascular resistance did not increase except in 1 patient
with a right-to-left shunt. Dye dilution study showed a left-to-right shunt in 11 cases and a right-to-

and Qp/Qs ratio from 0.98 to 4.25.

left shunt in 1.

Phonocardiographic findings were helpful in the diagnosis of ASD in only 5 patients.

Echocardiograms in 10 patients showed right ventricular dilatation in all, and abnormal motion
of the interventricular septum in 8.

The patients were divided into 2 groups according to the presence or absence of RBBB: Group
I comprised 8 patients with RBBB, and Group II comprised 4 patients without RBBB. Seven patients
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in Group I had congestive heart failure. Phonocardiography and echocardiography were excellent
tools for the diagnosis of ASD in Group I but they were not enough in Group II. All patients in
Group II had history of hypertension and demonstrated cardiac enlargement on chest films. There-
fore Group I was designated as typical ASD and Group II as atypical ASD in this study. It was con-
cluded that high incidence of atypical ASD should be considered in the diagnosis of ASD in the aged.
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TEMERETRE L. 1 60~89%, Ty
7238%T, 6BINBTORULETH - 7.
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\HE, FRlicX v EHLE.

g BRI SGE(mmHg)
i & #EHT (mmHg/L/min/m?) = WL fc Bk (L/min/m?)

DERE7 7 FEFRO <4 7 vk MA-250
A, ®Y 557 EMR-60SD zX v #% D
HE 100 mm/sec TG L, IUEHIME, &
DEEMRH, ZRFET v T MicoTREL
7. O =2 —[Xix Aloka fi SSD-110, ¥ 721z B
s EUM-1 2 v, PEAMICHE 3 054,
SR & ) REERREICTEE L, IEF0ES)
H, AERLEZEREHAP +5L L bicLEF
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1. EgFkfEK (Table 1)

L, T 60~79 25 (£ 68.4 1), 11 2 68~
89 % (9 80.5 %) T, I IcEEBE 1S - 12,
12 Gl X v DRBOERHEZ T2 b0 1
HoO3IBlOoRTHoTz. 5 - MtELARLE 8 Hilic
HAohizn, FoOHBIZS0~60 kLB, B
RO AR NYHA O#gesm 1 E 6 4,
MI~IV E2HThh, LARRFISCTRSSE
79 23K, FIREIC THBHAESICHBEL X .
OBRBROAMHE L LTix, BIME (INHEL
£ 180 mmHg LAk, »-o#LE#IE 90 mmHg X
L) # I Ho2fle Sit SHcED . Bl
ER ITHO2HlicH bRl

2. LERFR (Table 1)
EH7e vy 722 L1 #0552 flikeds
ey s &Rz, ZhlStoEEREZOW
TRIEREwy s 2 U EO 246125, IR
TlBICEERAL 20 S BREM T v v 7 22 1.
oS5, B0l FlEEEEL RS Lo
7z. QRS BRI 8 425 +90 EL L oAuE
PLERLEY, EF#SEIEMRBMEZTT L0
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3. R XHHRE (Table 1)

FfiBhAR > FLAR & flif BRE 5 o 15 13 26 I FR
bhiz. DiaERkE 60% LA EOLILRERT L O
FI1E46, H#EEo2plThd 7.

Table 1. Case materials and clinical findings
Case Age Sex CHF HT Angina ECG Findings Chest X-P Shunt Curve
D RBBB_Af _ Others CTRz60% PA dil _ (Dye Dilution)

.

1 K.A. 60 F + + 1C + +

"2 K.H. 64 R+ o+ + c RVH + + +

3 K.K. 65 n Ic RVH + +

4 M.G. 65 M + + + cC + RVH + + +
"SHS. 68 M+ PETS + .

6 K.0. 72 F + + + 1C + + + +

7Tk 78 F + + IC (Tran) RVH + +

8S.M. 79 M , +I1C . . + +

9 A.W. 68 M v +  (LBBB)(Tran) I°AV8 + + +
+i0s.1. 82 M + LAD + + + +

N T.W. 83 F . NOR + + +
+12 6.u. 89 F + NOR LVH + + +

1°Av8

*: heart disease was noted in childhood, t: confirmed by autopsy, F: female,
M: male, CHF: congestive heart failure, HT: hypertension, RAD: right axis
deviation, LAD: left axis deviation, RBBB: right bundle branch block, LBBB:

left bundle branch block, Af: atrial fibrillation, IC: incomplete,

C: complete,

Tran: transient, RVH: right ventricular hypertrophy, NOR: normal, LVH: left
ventricular hypertrophy, CTR: cardiothoracic ratio, PA dil: pulmonary artery
dilatation, I°AVB: first degree atrioventricular block.

Table 2. Catheterization data

Case Sa 0, Pressure Qp/0s Pp/Ps PVR
* PA(mM)  Sys. Art. Unit
(mmHg/L/min/m*)

1 94.3 40/22(25) 112/72 2.60 0.36 2.41
2 94.8 63/22(36) 170/110 2.16 0.37 2.70
4 95.9 47/3 (38) 134/90 3.20 0.35 1.75
6 94.8 41/15(24) 158/94 2.04 0.26 3.31
7 80.2 77/30(50) 120/80 0.98 0.64 16.1
9 94.1 38/11(18) 186/91 4.25 0.20 1.09
11 94.2 50/17(22) 190/105 2.29 0.26 2.15
12 96.1 42/10(20) 200/100 1.87 0.21 2.27

Sa O,: oxygen saturation of arterial blood, Qp/Qs: ratio of blood

flow in pulmonary to systemic circulation, Pp/Ps: ratio of peak
systolic pressure in pulmonary to systemic artery, PVR: pul-
monary vascular resistance, PA(m): pulmonary artery (mean
pressure).
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Table 3. Phonocardiographic and echocardiographic findings

Case SM__ PMI  Fixed Ils  T—rumble Others

1 In/Vl 3L +

2 1o +

3 11 4L + +

4 3 + +

5 1T 4L + . MR
6 1A . +

7 o + + PR
e ' aL TR
9 o3 (Sinale) .

n 1 3L

12 1 3L (Singic)

RVD index LVID index  Septal Motion _ DDR
T c;!/-;niT T ct]n/ré-‘ ) . (mm/sec)
. . 65

2.9 2.2 B 46
2.5 2.0 A 65
2.5 2.5 B 83
2.7 2.1 A 76
2.8 2.8 L} 10
2.2 3.7 B 143
2.4 3 A 70
2.0 2.3 A 35
1.5 2.0 n 42

PCG: phonocardiogram, UCG: ultrasound cardiogram, SM : systolic murmur,
PMI: point of maximum intensity, T—rumble: tricuspid rumble, MR: mitral
regurgitation, PR: pulmonary regurgitation, TR: tricuspid regurgitation, RVD
index: right ventricular dimension index, LVID index: left ventricular internal
dimension index, DDR: diastolic descent rate, A: paradoxical septal motion,
B: flat septal motion, N: normal septal motion.

4. BEFERE (Table 1) LU HF—7 LIk
# (Table 2)
BEFRECIUFHARESHY v M %
2L, VHGERT7)»¥E-EY v biRERL
fo. DA 7 — 7 VIRE R HEIT L 2 2 8 T,
MMLE L A-EY v v M &R Lz L6 (GEH 7)
¥BRE, BIARMEESRATE X 90% UL LERL
ETFs<, MBIRTSE 18~38 mmHg o
LSEEMEmMERR 25 L. i EFBRaE K
Ye v hERLEVHIZBRE, wFhb 4B
FTLBETH -7z

5. L HEERR (Table 3)

BRHA RIS B4 D38 1L, 1 2B & Levine
2E~3E THY, ZTORMEEITLH 3L~4L
Hbhi.

I FoEEESZEE, | Bo 7Hicii&sh,
-1 ERFEvFh b 0.05~0.07 o FEV-4
BERLI.

ZRMMET T 66 S 4, 1T 4)
iEgEEh, £05 5 3P TEREZRARKTIE
Bzt s h iz,

DERED=F#HE %52, ASD 0BT
BTHo iz 1D SERMOARTHo . Fi
F—Ey v v b LEIE 2R Licfl GEFI 7) i
FBIRA SR L E R, 1 I EIBRHASERE
(GEFIS) &, ZRFAFHRLGER8) 278+ 5
FiR &% 1 flicaiz.

6. Lz a—RF\ER (Table 3)

LDxa—Kx 10T HRFBELEY, 2LHIE=E
AEOHEER Lz, FERLIE (RVD index>
25em/m?) G I ED SHlicabhik.

EZENEXIEFER (2.1 cm/m2<LVID index<
32cm/m?) R U7 Bk 65, 60% (I &4 4,
a2 4) ¢, ERLEEEZEHEIERTLO
Fiemoic.

DEFREOEREIC OV TiE, 841 (80%) 25 A
BEi-ix BE o REEEGHE Rl E¥NESHE
RLIEERE A—-Ev v b0 1§ GEFIT7) &,
Qp/Qs=187 b ¥Fhrikv v FTHMLE # &
B L7 1 6l (GEHI 12) Td o 7.

{@iEF o diastolic descent rate I v+ > b
#lT 10mm/sec L{ETZRLEH, foEH T
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Fig. 1. Phonocardiogram (PCG) and echocardiogram (UCG) in Case 6 (K.O., 72y., F).
Top: Systolic murmur, fixed splitting of IIS, T-OS and rumble are shown in PCG.
Bottom: UCG shows right ventricular enlargement and paradoxical motion of interventri-

cular septum.
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FGE, ODIER EBIIROILE 2 2 L. DEFK AAEFI NG X #g, LEX, D==—KXY
(Fig. 1) 355 4 W) Sl s & A 5 5 BRI ASD »i< b, OIS 7 — 7 VB THERR

W L, I FolEtEs#zrL, 1 3iEs Lalz, ZWids iR S il <o - 7z,

{, molREEHEAE TR L. U o 0.07 %I

S ZRFpPARIC L B L Bbh 3 Z R & 2. I# T.K. (B 3): 741% Z«.

Sy NERE L. bz a—[X (Fig. 1) 3fA= O3 4 [ERER U7z, 50 3 2 A 1oV [RIEE, 1%
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i
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Fig. 2. PCG, chest X-ray film and indicator-dilution curve in Case 7 (T. K., 74 y., F).

Top left: Presystolic murmur, systolic murmur, fixed splitting of IIS and high pitched dia-
stolic murmur are shown in PCG.

Top right: Chest X-ray film demonstrates marked enlargement of bilateral pulmonary arteries
and decreased blood flow in peripheral lung fields.

Bottom: Indocyanine green dye was injected as a bolus into antecubital vein, and its appear-
ance time in a systemic artery was detected by a densitometer at the ear-flap. The double-
peaked upstroke of an indicator-dilution curve suggests a right-to-left shunt.
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#4545 ASD 0 12 f)

¥E L7z OFX (Fig. 2) T3, #H4 MkElELE
Tl T BR HAPE I S & AT MR S RE SR &
M, ERSRN RS 3 MM EERICET 55
B LR gk s A, T F i EEE S
¥r L, I ojti el . D a—TRAZE
J&ix 28 mm LiEIE L, PRI IEIER mET &
L7z, fEigspo DDR iz 10 mm/sec L {KfET
Hol. ARERFRFEICLY FoEY v~ b (Fig

Fig. 3. PCG, UCG and ECG in Case 9 (A.W., 68y., M).
Top left: Presystolic rub, systolic murmur and diastolic murmur are shown in PCG.
Lower left: UCG shows paradoxical interventricular septal motion and right ventricular

enlargement.

Right: ECG shows complete LBBB with right axis deviation and I1°AV block.
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3. I A W. (561 9): 6815, 5.

EBI <, EFMIER. 6005 A X v Blh,
HELARTI L IICh 2. AREFEHOLD
Febe. MaoEs X #ETOIR & TEIIR o E5E A3 28
»Hht. LER (Fig. 3) 3, +130° oA5tlE
fre I° BE7wyy, S@2EMT ey 7 2501
ey, FEORD AR L. LFELE (Fig. 3)
% S IR NaE 2 o IHEIIMER &, AT IHE 91
rub BEoMEF AT I N, T, 2 EH—T,
FEAEH)IC rumble #7308k L2, s Hichza—K
(Fig. 3) THEROIEL LEPIFEO A MAR
TEEF 2R, AEHRETESFOv v v M &

R Liclew, Digh 7 —7 V&2 #i{fT L ASD
LR s AERR, DT a—K, BFEHR
EOFRIZE D v v v NOTFEERSEDRER, OFE
B, DERPTR 2 IESI 7 7o 0, HeBi 2 A
HaRERTH - 2.

4. U3 G.U. (56 12): 89 %, «.

DML 7 al T, FRE A roT 00 ALY
THoOEEICR S =, BEOIERZZ -, 87
MO0 AR L. fgs X %4 (Fig. 4)
T, BRI ONFEIIRILIE & 2554 B ozeH 2 8wy,
DER Fig.4) 3 I°EE7 e v 7 LEERKE
LT OEX (Fig. 5) ©@ss 3 Mg £ikic
BRHPEIGHE IS &, i E—n L EREE s
7. L= a—[x (Fig. 5) %, OEFEE 13mm
CRREENUE L, GEDNTIER T S RETE 2R
L7c. kot Rk Y EifnErEE SEEb 7

Fig. 4. Chest X-ray film and ECG in Case 12 (G.U., 89y., F).
Left: Chest X-ray film shows an increase in the cardiothoracic ratio (60%) and slight

dilatation of pulmonary arteries.

Right: ECG shows left ventricular hypertrophy and 1°AV block.
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Fig. 5. PCG and UCG in Case 12 (G.U., 89y., F).
Top: PCG shows systolic murmur.
Bottom: UCG shows normal septal motion and slight enlargement of right ventricular cavity.
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Fig. 6. Pathologic specimen.

Right atrium(RA) in Case 12 showing atrial septal defect of secundum type (arrow) and

the opening of the coronary sinus (CS).
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