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Atrial Septal Defect and Associated Anomalies 

CASE #I: , 17 NM,  

Th e patient was seen in the allocation c lini c with the complaints of difficulty 
in swallowing, and wheezing of 3 months' duration. His tonsils were enlarged and he 
had inspiratory mus .i t al rales over both lung fields. A routine electrocardiogram re­
vealed an incomplet e RBBB 

From 1950 to 1952, the patient was adm itt ed and treated in a Shreveport hospital 
for an active rheumatic ca rd itis and r ecurrent upper respiratory tract infections. 
Since 1952, he moved to Dallas and led an active I ife. 

Physical exa minati on revealed a well-built young man. His blood pressure was 125/ 
90. Th ere were multiple inspiratory and expiratory whe ezes. A grade 1-2 eject ion mur­
mur was hea rd over th e 3rd L.I.S . The pulmonary second sound was accentuat ed, split 
and the sp litting was fixed. The r es t of th e findings were essentia lly normal. 

Pulmonary artery 
Right ventricle 
Right a trium 
Superior vena cava 
Left innominat e ve in 
Brachial artery 

Pressures 

35/20 (25) 
39/ 11 
4 

Pulmonary blood f low 
System i c b lood flow 
Left- to-right shunt 

18.6 L/min. 
9.8 L/min. 
8.8 L/min. 

02 Con t ent, Vo I.% 

14.1 6 
14. I I 
13.3 1 
12.24 
II. 75 
15.94 

A 3 em. diameter sep tum secundum defect was found at surgery. A wei 1-formed rim 
of septum was present around the defect. The defect was successfu I I y c I osed. 

CASE =1/=2: ., 35 WF,  

At the age of 13, the patient develop ed afebr ile episode and because her attend­
ing LMD heard a murmur, she was confined to bed for three months. The patient did not 
recall having had joint pains, nose bleeds or skin rash. She did fairly well until 3 
years prior to .admission, when she started experiencing genera l weakness and became 
easily fatigued. Th ese symptoms became progressively worse during the few months prior 
to admission. She was referred to us with the diagnosis of mitral stenosis. 

BP 120/86, pulse 68 and regular, chest symmetrical 

Lungs 
Was noted. 
4th I.S.). 
the rest of 

were clear. The heart was s lightly enlarged; a right ventricular heave 
An ejection systolic murmur was heard along the left sternal border (3rd­
The 2nd pulmonic sound was split both during insp irati on and expiration. 
the phys i ca I exa m was essent ia I I y norma I. 



Pulmonary artery 
Right ventric le 
Right a ,t rium 
Brachial ar t ery 
Super ior vena cava 
Inn om in ate vei n 
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Pressure 

30/9 ( 15) 
32/2 

( 2) 
102/62 

System ic blood flow 
Pulmonary blood flow 
Lef t-to-right shunt 

2.65 t/min. 
13 . 5 L/m in. 
10. 85 L/min. 

89 
88 
87 
97 
66 
63 

Phonocardiogram : A2-P2 = 0.06 sec. ( inspi ratory) and 0.04 sec. (expiratory) 

A foramen ova /e type of atrial septa l defect was c losed under direct vis ion (May 
1960) . 

CASE #2 :  46 WM,  

At age II , the patient had an i //n ess that consisted of a fever, arthr?lgia and 
ches t pain that was diagnosed "rh euma ti c fever" . Since. then, murmurs were found on ex­
aminat i on . He was rejected from mi I itary service in 1942. He was asymptoma ti c unt i I 

 196 1, when, following a period of stress , he had palpitations, became pale and had 
profuse sweating . Si nce then, he exper i enc( d exertiona l dyspnea, easy fatiguabi I ity and 
fr equent episodes of palpitations. 

BP 11 0/70, pu lse 84/min. The lungs were c l ear. The heart was en larged. A grade 
4 sys t ol i ~ murmur, ejection in type, was heard al I over the precordium, best along th e 
L.S . B. Pulmonic second sound was loud and sp lit. 

Pulmonary arte r y 
Right ven tri c le 
Right atr ium 
Superior vena cava 
Innominate ve in 
Brach Ia I artery 

Pressure 

69/22 (38) 
68/2 

0 

110/70 

Sys tem 1c blood flow 
Pulmonic blood fl ow 
Left-to-right s hunt 

2.3 L/m in. 
11.3 l/min. 
9.0 L/min. 

02 Satura ti on % 

83 
80 
68 
54 
9 1 

The atria l sep t a l defect was of secundum type, 4 em. in diameter. The defect 
Was successfu ll y corrected on /6 1. 

~E #4: ., 56 WM,  

The patient is known to have had a "heart condition" all hi s I ife. /0 years ago 
he had a heart a tt ack with subsequent exer tiona l dy.spnea. A year prior to admission , 
his physical activities became very restricted and he began noticing easy fatiguability, 
genera l weakness, and increased exer ti ona l dyspnea with the appearance of peripheral 
edema . The patient denied paroxysmal nocturnal dyspnea and orthopnea. He also denied 
hemoptysis, or pleuritic c hest pain. 
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BP 110/60, Pulse irregular at 112/min. Respirations 16/min. 

The neck veins were distended in a semi-recumbent position. The lungs were clear. 
Heart was en larg ed. There was a harsh systo lic eject ion murmur best heard along th e 
1eft s t er na l border, S2 in pu lmoni c area was greater than aortic second sound, split 
and fixed. There was no peripheral edema . Hemoglobin 17 gm. per 100 ml. 

Pulmonary artery 
Right ventr ic le 
Right atri um 
Brachial artery 
Sup er ior vena cava 

Pressure 

70/45 (54) 
59/ 14 
(9) 

11 0/60 

02 Saturati on % 

69 

high 69 
I ow z~ (LA) 

Systemic blood flow 2.6 L/min. 

Surgica l correct ion of the atria l septa l defect was thought to ca rry a high mor­
tality ra t e. He subseque.ntly developed pl eurit ic chest pain with blood-streaked spu­
tum. The patient was placed on anticoagu lants and maintained since (  196 1). He 
was seen /62 in the c l inic, doing fair ly wei I. 

CASE #5: . , 3 1 NF,  

This patient was admitted to  on the morning of  
 196 1. She fe I I out of bed and was found to be unab I e to speak and had weakness of 

the right upper and lower extremities. She gave a history of hypertension for the 
past 3-4 years, untreated. A cerebra l angiogram revea led occlusion of the left middle 
cerebra I ar tery . 

Ph ysica l examination revea led a right hemiplegia, blood pr es sureof 130/80. A 
systo li c murmur (ejection) was heard over the left precordium and a thri II was felt 
along the L.S. B. (3rd-4th I .S .~ . The electrocard iog ram revealed 1° A.V. block, right 
ventricular preponderance. Hem og lobin 12.1 gm., sickle cell trait. 

Pressure 02 Sa turation % 
Pulmonary artery 
Right ve ntri c le 
Right atrium 
Superi or vena cava 
Brach ia l artery 

24/13 ( 18) 
40/4 

(4) 

Systemic blood f low 
Pulmonary blood f low 
Left-to-right shunt 

4 . 17 L/min. 
8.77 L/m in . 
4.60 L/min. 

02 Content 

13.60 
13.41 

low 13.41; 
II . 10 
15.87 

Retrograde ventriculog r aphy revea led no evidence of left ventr icl e to right 
atrial shutlt . 

hi II. 76 
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TABLE I 

iNCI DENCE OF THE TYPES OF ATRIAL SEPTAL DEFECTS IN ADULTS 

A. Abbott 9 s Ser i es ( I 000 cases) 

400 had atr ial septal defect 

I . Pu reg 73 
a . Fora men ovale ••••• 4o 
b. Cep ha lad part .•.•• 10 
c. Cau da l part. •...•. 18 
d. Mu l tiple areas •.• . 5 

2. Assoc iat ed with other anoma lies g 327 

B. Lewis , Winchell, Bashour (63 cases) - 1957 

Types~ 

I . Foramen ova le •••••. . ...••.... 48 (76%) 
2 . H i g h a t r i a I s e p t a I d e f e ct. • • • I 0 ( I 6% ) 
3. Continuous defect ....•....... 1/63 
4. Low defects ....•... .. ... •• ..• 3/63 

C. Evans Bedford ( 180 cases) - 1960 

Typesg 
I . Foramen ova I e 

a. Centra l .. • .•.•......... 
b. Inf er ior cava l ••. .. .. .. 

2. Superior caval ..•.... .... . 
3. Total absence •. ... .. ... •.. 
4. Atrioventr icular defect ••• 

(Ostium pr imum) 

67 . 6% } 26% 
5.3% 
1.1% 
5.5%r 

Cases : 

170 

10 



IF·c________ 
_

....,
_
c

,~
 

::c 
::>110...,. 

uJ 
v 

v 
v

_
w

-
w

 
+

 
•

••
w

y
 

• 
%

-:..-
• 

.. ~
-
-

-=
-
-

,,..
--11~

,, 
0 

• ....1 

TA
BLE 

I I 

A
TR

IA
L 

SEPTA
L 

DEF
ECT

-
HEM

ODYNAM
IC 

(PR
E

-
AN

D
 PO

STO
PER

A
TIV

E) 
FIN

D
IN

G
S 

P
reo

p
e

ra
tiv

e
 

(3
8

 
p

a
tie

n
ts) 

P
o

sto
p

e
ra

tiv
e
 

(2
0

 
p

a
tie

n
ts) 

S
y

stem
ic 

B
lood 

F
lo

w
 

Pulm
o

n
ary

 
B

lood 
F

low
 

L
e
ft-to

-R
ig

h
t 

S
hunt 

P
ulm

onary A
rtery

 
P

ressu
re 

ran
g

e 
( 1

2
/4

-8
2

/3
7

)*
 

PA 
m

ean 
(7

-6
2

) 
I n 6

, 
s y s t o I i c 

g r ad i en t 
( PV

 ) 

P
ulm

onary 
V

ascu
lar 

R
esistan

ce 
ran

g
e 

(3
3

-9
4

8
)*

*
 

L
eft 

A
tria

l 
P

ressu
re*

*
*

 
(In

 
9

, 
2-20 

m
m

.H
g) 

R
igh

t 
V

en
tr

icu
la

r 
P

res
su

re W
ork 

4
.6

 
L

/m
in. 

17. I 
L/m

 in
. 

12
.6

 
L/m

in
. 

4
0

/1
6

 m
m

.H
g 

24 
m

m
.H

g 
12-28 

m
m

.H
g 

160 
d

y
n

es/em
/sec. 

8 
m

m
.Hg 

387 
K

g.m
/hr. 

* 2 
of 

th
e 

8 
had 

c
o

e
x

istin
g

 
m

itral 
v

alv
e 

d
ise

a
se

 

*
*

T
h

e 3 
h

ig
h

est 
(3

3
2

, 
543, 

948) 
in 

asso
c

ia
te

d
 

m
itral 

va
lve 

d
ise

a
se

 

6
. I 

L
/m

in. 

6
.1 

L
/m

in. 

2
6

/1
0

 
m

m
.H

g 

16 
m

m
.H

g 
<

 
5 

m
m

.H
g 

240 
dynes 

(4
9

/6
7

7
) 

9
8

 
K

g.m
/hr. 

P
re 

I. 
5

3
/1

6
 

2
. 

8
2

/3
7

 
3

. 
7

2
/3

4
 

*** 
In 

3
, 

no 
g

ra
d

ie
n

t 
acro

ss 
th

e 
d

efect 
w

as 
found; 

in 
th

e 
rem

ain
in

g
 

6 
cases, 

it 
ran

g
ed

 
from

 
I 

to
 

10 
m

m
.H

g 

P
o

st 
7

5
/3

0
 

8
0

/2
9

 
2

8
/4

 



- 6 -

TAB LE I I I 

DIFFERENT IAT ION OF 4 TYPES OF I.A. COMMUNICAT IONS 

I • Os tium pr i mum 
2 . Ostium secundum 
3. Common atrium 
4. Total anomalous pulmon a ry venous 

drainage 

All have in common : 

a. Septal murmur at pulmonary a rea 
b. Wide splitting of P2 

Clinical Differences : 

a. Secundum and pr imum genera I I y tend to deve I op 
normally, have no difficulties in childhood and 
show no cyanosis 

b. Common atrium and total anomalous pulmonary 
venous drainage show early signs retarded 
development and intermittent or persistent 
cyanosis 

LAD + RBBB 
RAD + RBBB 

septum p~1mum and common atrium 
septum secundum and total anomalous 

venous drainage 



- 7 -

TABLE IV 

SURGICAL INDICATIONS 

A. Factor-s In f lu encing Oper-ative Mor-ta lit y in Atr-ial Septa l Defect 

Congestive Hear-t Failur-e 

Right Atr-ial Pr- essur-e (Peak) 
15 mm . Hg or- mor-e 

< 15 mm.Hg 

Right-to-Left Shun t 
lo% or- mor-e 

< 10% 

Pulmonar-y Hyp er-tens ion 
Systo li c 75 mm.Hg or- mor-e 
< 75 mm.Hg 

Ratio of Tota l Pu lm onar-y 
Resistanc e to Sys t emic 

0.5 or- mor e 
< 0.5 

Cases 

18 

10 
109 

14 
105 

19 
100 

7 
38 

% Mor- t a I i ty 

39 

50 
8 

50 
7 

53 
4 

71 
18 

[The author-s (McGoon, et a I .) do not be I i eve that the age factor­
is imp or-ta nt but s tr-ongl y sugges t that sur-ger-y be don e in the 
young adu lt as they toler-ate sur-ger-y better- even wh en pulmonar-y 
hyper-tension may be pr-esent.] 

B. Re lati on of Mor- ta l ity Rat e to th e Numb e r- of Factor-s 

None 

2 

3 

4 

5 

Cases 

80 

22 

9 

6 

2 

% Mor-t a I i t y 

I .3 

4.5 

56 

83 

100 
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TABLE V 

SURGICAL RESULTS IN PRIMUM DEFECTS 

I. Mayo Series (Kirklin): 66 patients 
48 partial form ( 16 no symptoms , 3 marked symptoms) 
18 comp Jete form (II severe symptoms) 

Pulmonary hypertension: 16/48 with partial form 
17/18 with complete form 

( > 70 mm. in 13) 

Results: 

Partial: 4.2% in hospital 
2 late deaths from A.V. block 
2 others have persistent A.~. block 

Complete: 12/18 died postoperatively (66.7%) 

Causes of Death: Heart block, pulmonary hyper­
tension, severe AV incompetence 

2. Cooley Series 

29 partial form- mortality 13% 
(8 complete A.V. block) 

24 comp I et e form - mort a I i ty 64% 
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